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(54) METHOD FOR COLLISION SOLUTION IN MULTIPLE ACCESS SYSTEM IN 
COMMUNICATION NETWORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To resolve collisions 
between remote hosts competing for a transmission 
band width in a multiple access radio network. 
SOLUTION: A remote 232 which becomes active sets a 
stack level to 0, enters demand state, joints with the 
remote the stack level which already has become 0 
during an arbitrary specific collision solution time. When 
the stack level of the remote is 0, the remote picks up 
mini-slot at random for the purpose of an access 
demand. When the result is successful and a queue is 
empty in the remote, the present packet is transmitted 
and gets out of the demand state after the transmission 
permission has been received. When the queue is not 
empty, a reservation request for the next packet in the 
queue is piggybacked, the present packet is transmitted, 
and the performance is continued until the queue 
becomes empty. 
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^<a:t>i < p<pttfgay^^u>^ - saga 

•feXg#fegMg?»3fc«>C!>> lOP^Kja:! 
7y^J >fr > ygj;Xg&PggP;»«<Pfcgfc43^ 

-^hWi/T roj g>x^y» • i^Ji/feWPMS 
roj fcgEbOfr^x&tk ^UTffcjfipyy:/u>» 

~h - frXHw$^vx. ffiBfrfWSr: XPy hggjtjg 
^ffiSnXPy h^^X^?B^^^l/Xy^irX 

tagas^fc&^x, wgsog^ttsnxpy hk^-t 
a%«xy-^x&ttsfeu twa^ias^xp^ h<p« 
fe<oi^fcjar^twaaffixy-»x^ aaga#%g)^ 
j^^xpy hsmflgy»izxg*frfrA>"g^afr> 

fcg^ &5vmxy-fc;fto;fcy?izxg#£^xv> 
fcfr£5frfc^n^nfl^bx, rjfeg&j , ry^f f 

^x^uxv^y^>u>^g)y^y Uy>?*>h - 

; *y»fe— 5?ggjrrsXyy:/fc , 

»x Meaner, May?/ i^y^>h * >^rtr~g 
E»»>nfti%c!>fc»-rew8ag§Bx»-^x^ rg%j 



g)X^y^ > w*wq>ttg ru gfcg roj coiot- 

o^gfg^tifeftaga^a^xpy h05^<p> mb 
r^a j jgi£CVVT\ tiriau K* frx h iz&vz 
mmmomzmztezmsiz, mbu*— k : *x h 

gftiriBgattaBfr 5 &9 BE < Xr y y £ : 
^>ht^Xf^^ 

^n-ffn<px^yfr : u^;vcof^t roj ^a^iJ^fia 

lfe&£X£z2^ 

ta<P&u=&- s * frx H£&ux> rfltgjj l&B f y 

y:/u># • ^^^^^©^cD^^cD^ga^^^ 

tt\z&^xW) mzmfe-r z> c t a*x-£ sj;5^ot 

WBy^-fexg^oio^aiSb&wB^fi-Uie-h • 
^xh7&^©^:cr)yyyu>^ • -r— ^a«fc*^T, 

fci}Ef«5-xpy h<D5t><o, WB-^n^nw^ 
nfc%©©wrE^fix^— ^x*t r^j ^bxv^ 

x, WBu^-h • *xhfc^s«rEryyu >^ • 

t! /t v & Xr y 

WBU^-h -*xMc^ttS«iByy^U>^ -^3. 

^-^Mmomir^^^^^x, awfc^isg*^^* 
*nKB©7*;^u >^ . x-^a«fc^iriT^»g* 
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MMWB41 ««HB«fc*V>Ty*-h -#XhfW© 
«^ft^T3&&©#*re*oT> WE*yh7-> 

TyZ/V >&(D7 A©*tt-£ftftSS ITt^^ ft 
7y7V>? -f-UTX*?* • 

9^ft»UT«0, 

^ft<£t>l^©ftftE7*:/y>£ • 7U~2*ft* HOB 

SJttjufc^UTtaiacD®*UTt^ y =e— h • *x ha> 

7y?V>i? • 7^X^©3£{I©©&©££t£*3^ 

n-enow^y - ^a-fc^TMExawfc** 

*n-en©x*y# . 
nipft^>^AiwJ&^x^^y^x 

s*ftsm'r^x5 u .yp r fc> 

WESJfififc&l^T. WE©*^»5^Xt3^ hte*ff 

^©lofcwr^WEaisx^-^x^ »je»£©* 

hM*#07*l:X0#£^A/rv>£j&v, 
7^X^#ft^AyW&VVA\ tS^WfttlTl/*? 

ttBiWlJ** 6t»B©#*l9 5-XP^h ©ilfi!X~r- 
^Xft^LTl>S£*>>U>£©72r/l'3>S>*>h • 

^^-^saMW-fcx^*^ 

WEy^HrXSS^lofta&ffiL/fcWB^ftUt-h • 

©^TSfi^nfcME^ws-xD^ h©^n^ncDWr 

EJ&bn&^c^rsWESifiXr—^x^ r®^§j 
ft^bfei^l^ MEU^-h -*Xh©WE^n-6ti 
<OX#y& • W^OfSft r i j roj ©l^fc: 



^>yAKK£^*X~ry:/£> 
WET^XSf^flOloftSSflbfcSaE^ftUt-h • 

©t^SMdnfcffliE^Snxny ho^^©ME^ 

r^*J ftSUTUT> WEU^E-h 

ft 89E&#ttffi*> SJ&t)|&<Xxy:/£> 

-en-?ft©x*y^ . i^<;v©flaa* roj «fco**v^w 

EO&D^-h -JfcXhfcfcWr, MEU^-b '*X 
E^*5j5xxn^h©l^fc*r^UT, ME^Xt— 

^x©iofc*frswE»fSsn^7^y v^^>h 

• ^^ir-vft^TSX^^yt, 

^tv£n©x*^ • i^;u©®# roj £9:*cirv>ift 
»*xxuy h©&ffix^~*xa* rr 

*n*n©x*y£r • wvw* roj j;o*«v^wb© 
n^n©x*y# • t^vft^rx^y^tfts^ 

Dtt*H5] W*3B4fcB«©*ftfc*V^T, WET 
9?V>9 • AOttJtO^^^+OWfE^JB^n 
Xnyh0dltft«« .■|»SBf»Sl5-Xn^KD ry-f F 

©T^Ttt&tf£?tflE7y:/U>£' • ^n— ©£3©£ 

WET^irXR^oi^ftaSWbfcMB^ftU^-h ■ 
*X h^e»©^C©7^^U >^ • 3*— *SM>fc*Wr* 

taE7^y • ^©+T?a^®en 

fcfBB^^xD^ho^^©, wB-tn^n©»fe 
n^%©©ME^XT— ^x^ rj*aj ft^UTv^ 

T> WBU^-h • *Xh^MIBE7yyy>^ • 

-A^^bfcttaS^y^-h • *Xh*6, T^<T©-t 
tr*-^^^UttB"^Xx^ytftS61^»*«fe. 
[0 00 1] 
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(W»r?-fex«ll* (mac) r/ahnji/fcwr*. 4* 

[00 0 2] 

aasw-- tfxwu «*fc*5 v^xaa fcfitiir * - 1^«8 

(QoS) €8W^2:t^5o 

[0 0 0 3] El 1 «x^^^Ofc2i?)<D^(D^<DW 

h • r?txefi«Ta&«)l:lilffl$nw5. a.— if 

(0 □ > t: 2 ^ «t to-lf©^ t A 4 > H • 

• X>^-f5 fc ^tt^7^fflb**BBa«BS'X^ 
(POTS) , £&W:J&£U*-t!X • ^-^aflMd (I 

SDN) &m^l/XV>Xf&©2i^TV^^|g£ft (te 
1 c o) tele oterL— tftftlC02O(Dtfv ; 

*X *X>^-f ^Y&©WC^^>*fctt^»*^ KSSS 
tCtmS, ^fttSISM (PSTN) 60>&tt<D 

[0004] 0iiz^$nxv^^2cotr^x *x> 

(isp)m i sp«^(7>D--ex -x»j7©^ 
te i > b • • y P"tr>x 

(pop) 8^Sffluxv>x, ^nssau 

POP8|JPSTN6^e^yt-y • 

&tsnz?4V2)m^\zw&tz>* * >b?*vb • 
ny&tf— >i oki sptCct^x^snxi^^, 

MCI Inc. ^^>h7^^h-A^W-> 

♦ yDA*<^^>u-xsn^©^Tn^*^. i 

o ft* £ ©0»fi9 *fc»7;U© Tl^fc(iT3 y - 
Xf£<> POP8^iSPO^T^T*T^'t 



>^-14«, )V-? I 2 A£31£X-f >b?*y b<D 

t - 1 4 u I S P CD<?x? • d-a ^-^--9-- 
;i/^*«»>x^ • ^Xr^ >y • tf-tfx£x> F • a 

SPIWJ^^ • -f b • /Cyjrtf— >2 0 

saaar*fcftfc;v—^i 2As»»i/Tv^, y^- 
b . T^-fex<D^©K#©^x;Hr^v^i> x>h 
• a— tm, a*, ^n^n^t e l c o*5j:tmve 
n©i spcD^icDi^-Hxpg^^u tfastt-tn 

*fi*^H"Kte»^^W!*^n*. x>H-a— mas 
^OPOP&^T^TSC^Ki^oX, ^UX-f> 

*-*^b • x>^xru>^ * *x# • 7*™x (i 

ETF) #-f >b • • >b • ^Ph3;p (PP 
[0 0 0 5] 01II^nW^3 0t:y« ♦ X> 

^T--r», 2B£)iUT7^*:X£nsg# 
«&S!i©y=e-h • r^x •it-Ai 6i^cxPo 

TS/I SDN©ff?mb^ffV^ flTl.ETF PP 
P^D h3;WftRff"r&-Gt»*J;-5T&8l©^y h^— 

[0 o o 6] x> K • a-— tftt«[«w:«B*»*t*^«) 
ol:^xv^o ^fc> x>H -a.— tf^l SPco^ 

^ hy-^^a;t;^-Hx^T^iix-r^^«)©»ffit> 
i s p tesursmwntt&stt^ -r>^ 

**:x-*9— tfx. ^x^ssRU—tfx, 

1J--HX, n>^>y .#X7V>^-1J--fc?X> 
tfn-s>^€rx>H * a— tPKttiyriliftT *>* mm 

>Stt»* , *fc«&0#i^ffl*--tfXSJ8Lr^*. 
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<ot%, i s pttcn6©ftip«ttiJ^-ifx&ttt>Tjg 
b®ttmttmo&<te*vhy->? • ex0*ycf 

©•9— trx&*y h ^a-t >7 ^x £ 

• <>7 7X h 9 ?f t h £f^l t 

^ extt-r^T, KS<t:^n^^ w 

[0 0 0 7] MSBfi*? h^^fcWIB** h 1 ?-^ 

n* immtem*- h (atm) ftso* 

— 5£tf\y h • h (CBR) pJ^H^y h • 
h (VBR) , *S£t/?MWft&l£y h • l—h (AB 

R) ) «>ih i -ifXfe»«'rs2:tAiT#^. ^<DiJ— tf 

act fcHT* WWSKE* < J:rWF?E0f 
te£VvrfT*>nTV>a. 7*-feXBM>Sr-^>X#--h 

fc*$frt*e38»*tbTATM«ffi5Ct©fl&^ AT 
Ml*fe;i^— * vX^CD^-f >7^Xh^^^Viw 

h^^*te£ffi7£i*X<£X7 ^>^7i^Hf 
CDMA, TDMA^t*) £lH?-hT* 

[0 0 0 8] ^;i^;*5^f 7<&h^fcy^£1^tf-r>T 
*feX0>:/P hPJMaT^TO h ^ky £G>1r--KX©fi 

7DA (Slotted Aloha), PRMA&H 



tonrv^. xpy h^7P/Mi¥»B^yp h^;i,T* 
3 7 fcasffcv*. 3 SK, xay hS!ru;\OTfS;l 

Co oo 9] f^xcoyahajm, /tir^Koa 

&Zt>\Z kM<0* -XDy h fc*BI#SI"ra £ £ 

£ 0 N^coxn^h^iKiCBWCffitJtu a 

D^N-N^^XPy Mt^— ^XP*y bX&3. A 
dry h&aa&R#*S3.— UW> M = Ni*k»DS 
^XU^ h©5-&©l^te^^T^»a(IS*/^^ h 

*a«-r*. t©^i»*/xjr^ h^sbufcj©^ <e 

[ooio] rs-i^Vv Wyy-inmb*? 

WS#Sr^tX • haWH'-i/ (Dosh 

(A B r o a dband Mu It I p 1 e Ac c 
ess Protocol 'for STM> ATM, 
and Variable Length Data 
Services on Hybrid Fiber* 
Coax -networks) .Bell Labs 
Technical Journal, Su mm e r 
1 9 9 6, 3 6-6 S^-^CD^TS^SttT^S. Jft 

^©M^^WXPy h©7< ^T^il^a 
j&t, *niitt^xn^h©jRft*a----1?"-fX<Z)fflf«fc 

[0 0 11] #CUV (Karol)«t r^fi)ka+a- 
< >^^MSr^a7^^X (Distributed 
- Qu eulng Request Update M 
uitiple Access)] (DQRUM 

a) feiasfebTna [*o;wa© rjasutjr^h (at 
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ST^irX * hn;v (An efficient 
demand- ass ignment mu 1 t i p 1 
e access protocol f orwi re 
less packet (ATM) network 
s) jWlreless Networks K 26 
7-2 7 9^-v> 1 9 9 5] 0 ^0^T^-feX^ 

tfX • ^&ffiffib&V>. 

[0012] ^ir*^ • T^-trx • r/o hxfrv&mz 

S. J. rf-;i/X^x (Golestani) cd f£$r 

f >^**J (A Self-Clocked 
Fair Queuing Scheme For B 
roadband App 1 Icat ions) , P r 
oceed Ings of IEEEInfocom, 
1 9 9 4; nV5 (Par ekh) (Ga 
I lagher)-© r^iftr- t£X • *yh»7^fe 

flDJSrt* : W"rK«)i^J (A General i z 
ed Processor Sharing Appr 
oach To Flow Control In I 
ntegrated Services Networ 
ks:The Single Node Case), 
I BEE/ACMT ransact Ions On N 
etworking, 1 (3) : 344-3 5 7^-. 
i?, 1 9 9 3*£6£ ; L. (Chang) <D W 

• ^Dy^TJVrfUXAj (Virtual 
Clock Al gor t thm) , Proceed 
Ings of ACM Symposium, 122 
4-1231 ^-v, 1 9 9 2#K. 2in€>ttT^ 

t> • ^x#*ns*®tfwt**a>#*.&n 
co o 1 3] /tu^^^^^^a^w-snifc^ 

X, -fe^? • ^n5r^S!4W*3.— f >y (SCFQ) 
*^^;^^^^J; 0 Tffl3B^nfc. SCFQCD^B 

*h- ex * ^yt*#c©j;5r:tt»an*. 



k r> k * 

~u (t) t!X«nxti 
b<Olr-£X -^Tfe*), F^teT^TCDk 

hfc*tfSlr-ex * lAfcfc^XkO) 1 

*S<D/^y h<&S3T»t>* r k ^^Xkfc*fbX 

^5Xk<Dl#@<»ner^hCDfim^JX*S« 

fcawtstrr^*^ *nnM$mmz&^xmm?z> 

[0 0 14] au) m WU^-f**) » 

WS&sftttXir^;!— U >^J S 1 g c om * 9 

7] . *ti\um**s vy-zv®mfc--x\-ttmr 

X^«H*T * 9 > * UTAy ^ 7 A*? u — # & 5 

.[0 0 1 5] R. (Kau t z) K<£^-C r&|g 

— T >^ • 7~*t-0**J (A Distrlb 
uted Self -Clocked Fair Qu 
euing Architecture For Wt 
reless ATM Networks), 1997 

Internet lonal Sympos ium 
on Personal Indoor and Mo 
bile Radio Co mm unlcat ions 
hTV>* JM0*»7 ^X^teT'Jf&fc £ 
tftr*-/^^ia (piggybacked) (ffft 

try Mc«l/T«£tt*-KX • ^ycDtt^SH-T*® 
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[0 0 16] 

5pjffl-rs&«><z>> &¥fc*a.--f >y (fq) u--trx 
K*atr^-fex (odma) <bim<b— ®«lx*&. c 

{0 0 17] **W0!>l^O*«fc^ViXtt> U=E— h 

mvx&i&m (ap) fc#ux/t>F«£S3jrrs. c 
ns©*?*— snail*— h ^xh^n^nw^ 

^XE^^fr^ 1 ^*&»tnK±©f»5=Xay h 
xfMX^^H^xxuy hco^fcty-f hVKDSxx 

©sw-t fctt^vrftWfcSffcStt* £ £#*x3 So 
[ooi8] 2t>*fctt-ena±ou : e— h • *xm&« 

;H (IDLE) X&Si^ffSttSo f©XP7h0 
h^^CO^W— A - ^x?£ Jr>X (FCS) *1 

— *xte rjjtaj (success) x&* 0 ^-odxo 
cs) tfx5~ZjKVT^z>ftm*Tnft<n®&, ^<d 

K6XD7hOXf^X^^J (COLLIDE 

d) rftatfts^n*. 

[0 0 19] 20©gfU^tB^ft^»^M^SnSo 

^vxh • * sUs-^ttST* t"^x©*tt/-Ffc*f 

^n-F+^xhf*. FteX*>y£ > 



iww^Tv^t^sn^. ^'f ^ • xny h©*$ 

9fc*5Wr> ^MSy-Fte*©*-!'* *XPy hfcfc 

iobSo 

[0 0 2 0] W#©;friSte:&^X, AP^T^irXfS 

u fi#K«BfcA*. -t©y>~F©x^# • 

0X**»£, *©/-Wa7*-feXR#©2l*I©;fc«> 
i:f^5xxn^ h&lo£V^ -£<z>7£-fcX^fc£m 

X, *S««tt^H&. ^©/-KH*W*^a.-*tar 
— Htte^©*a— b<D&{§CD£;g>CD 

*3.—wmztivizm&-e, ^©/-Fte$D©A^ 
iM**?**, * * vviwcx^ y ^ w& o <d £ £ 

U^>hsnfc«^ X^^ . l^;M£0 7?£:<ft: 
[0 0 2 1] *fbV^«ge***fe(Z)10fc*^X«, « 

o/-f«s^©x^^^ • i £i*w*-r. w 
oztfrz, 7>y&tmM\zfttift;-\tte. 

mv^7?±XE&m'5 H i^X*«* 3 te«c^99 
[00 2 2] t>3 1 OOjSU^«g6)»»^*tt*ID<0^f 

^^s*rA«nrxx^^i7 . wvv\z&z>Tftm-J 
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CO 0 2 3] #5&W©l^©HKttftS»«, *tt*y 

h fcavvr* > * > fx/i> mbs u h 

[0 0 24] 

[««©««©#«] roKtra$n££5i^ #«w© 

-U> (foreign) ^fbS»-fe>^-, 
<7£-feX-4W>h) *5«fcl£x>H .a— 

frfttte ajfijuter/a*?/ • w>x V v—\ >b > • x~ 

5*X h W-v 3 > • X-yx > h £<&tf. a— tf • Vi> 
X h V">3 > • x-yx > h«yn^^ * l^X b lx 

—>3> • x-^x>hc&ux*3^£*u ^a^> ' 

X h U">3 > • rUzMKStU *bXU— fcfX* 
0) US?X h 1/-V3 > * At**-A • kyX h 

[0 0 2 5] yp^> • Ui^Xhl/— >3> • X— S?* 

If • l/vXhl/-y3>« i-yx/httT'P+y • !✓ 
S?X h l/->a > • X— S?x>f*fc#l/TC©l/3>X h 

PX&^^Xhl^-^a>5?*^fcJffl^Ofe«>(Z>^: 
S?a— ;H&-&tf. 7"P4x> > k$>X h >3 > * X— 

— i >3>R*fe iJ--tfX^©U^Xhl/">3> • 



[0 0 2 6] i3"-trx*C0U^XM^— >3> 
«t*— A • l/^X h I^-v-3 > • th- /t©7 K UX£& 

W;xhH >a>E**»AU t£X+©W*X 

W>X h U-^3 >K#£, ^©^-A • Wi^X h 

lxi?X h > • if— /Xtt*— tfX^^W^X h W 

7^-feXS*^6<0-r>^-9-*>y«« (IWP) 
[0 0 2 7] H2te^*<VCUa*5!§8*«fflbTUS 

h*7-^«>*jfi»ia«>+tea £>n£ck^ x>f 

•i >XrA OJ^h'^XM 2 32 4^ 
^OTindows9 5;v;3» Wff$^» 

T^o £n^CD^A^£oTX>F * ^>XrA2 3 2 
BX7»J>^2 3 4±TfflW£7£-feXMW (MAC) 7 

a ^(s^ir^^-r ^ £ £ ^> . ®.t>nz>m 

§r P C ^fclSffiCDX > H 3 2 \ZtttlttZ> C 

7* h*:/* v^>h©*rRJtfe7>^t^D«B5fcB 
<ct*tT?.*S* ^M^cD^Ai^ *JB^J7^-M 
X, »J^-h> 8 0 2. 3&fcttl SMftffi 

T/jNM(7)^rSltt7 >^ T^V^hy !/<D A* 

[0028] jcttjjitto*;^^- ^*t5ifis (7^irx 

*«ttf»S»:H©7T^^fcck^X*toSo ttMMii; 
5ffi«r, «AiBia*-HX (PSC) M^1f-fcfX(0^p 

2 3 6\Z*O>'X^J*0®W&&i'£>#- (MCS) 2 
4 0 KS*bX^tl**l«>*^^-i^W«^6©X> H • 
^XfAOh^b^^ST^l/^i^XU ^rlKSfR 

3 8±xig#rr£o 
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[0 0 2 9] (HBe8frfe>£r*-2 4 0i:i5^ KTy 

b - 7-?<di >?-y-*>ymm (iwf) 252 

te, z<o*y hV->7)zttTZ>i®&7v 

I P )\r—{? 2 4 2 MtM S C 2 4 0 ItJV?*) 
"f>?-*yb244, Zf^^i^—b • < 

tfx • zfun^yz 4 7?c»i/T«arr*. ms c 2 4 
flWB***rr*. 3S*ea*-;x2 5 oi^ m^wji 

T^>^4 • U— A2 4 8 tea.— tf<Dftfr0K7 

fc*M^»te4Hvrfck y%+?zsy-4 . tf- r*2 4 
x^a (B2i:w*anmv>) i:^1/ttcp/i 

;W 0h7>X^-h±^iV^>h»^ (Am 
er lean Management Assoc i a 
t ion) (AM A) WtMM&UZX*- PG>7*—V* 

h*t*a»^%^«&t>**. y =E- h • *X b/V 

©w-f -(e.BRh7t^^) 

©7>^A ^Ptxi^pTUt- h • ^ h ( ry 

m&9imz&mT*%Z>£*>)z?2>tzijbtz > 

(FDHD) ^AtfHftft^W^na 

So sttmiy^-b -*xs (y^-h & 

zz<D±)\,7#vytrm&¥*3. — T >9 - 77K*yXA 

[0 0 3 1] • r7> KWj^t^a? 

f >y (ODMAFQ) #AI*r £i:XK*?* 



^a »xa>>h^$^a^nrv^^(Ovx^ 
Afcs^Tgife^ns. 1 0003a: i/t\ entail 

OAT M*k^©<\<f a- H \Z%m&£XfiMAC ©^ 

yytemtLft^ozmm?* <o\z$mi3:mwi\z$}i,\,m 

<Db9kyp®~?)\s^7Uy?ZteTDD&J:ZfFDH 
D<OzsXT&lZ^%mftm<TZL-7UyPX (TD 
D) teS^THS. &1§?Z>/Vry h€^mu 

[0032] Mft^^^Siti^ar^txo 

^x>Nu^y ; e~h < /wi®^xholW5>j^ 
ifis&xt, tfx • ^^^-&A/Tv^mgco^^-;v 

. [00 3 3] W^077^J>^^<k^>U 

' t- K$nXV>^i-^X(D3NX KO3^^E0DK> K^<D~ — 
: XBWfc^. h 7 1 * *©t#"tt*3«fctf Q o S <B3Sjft*#fc 

sy^-ho+a-t&afc^^x, *xw^W7 

hC0j^#W^&X^i?a-;^r^^:i6l3^-fc?X • ^ 
[0 0 3 4] ODMAFQ**© l^©HJS»l8*tH 2 

2\z7F%nx^2>. u^e-h • *x K2 2 1 0*235*7 

^-feX • ^*^2 2 2 0$rffiSUTSifi^2 2 1 2\Z 
22 3 01:1^ -etl«y : e-h2 2 1 0*3cfc£Wm 

^x h 2 2 4 o 0w#te*fbT\ -en^nomm-r^^ 

ftmz?l>T2 2 3 2\zm®?Z>o Z:(DmM\ZtZZ>£, 
4»ftCE>y=E-h2 2 1 0^fl^ r ^ 2 2 5 0 
L/T2 2 3 4C9/^-/h5rj^tf^* ^(OV^-blzM 

^^;>2 2 5 0^S6UT> mS^CO^O/X^r^ h 2 
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2 3 4 ±t3fc®/Cjr? MrWT**«J8#42 252 t 
l/Te^/Vy^fS. C<Ok*>\ZhT, fc 

iiX * ?**)V2 2 2 0 feft*UT2M?1-«*HttSlEl 

CO 0 3 5] 02 3<D7P-^*-Mt*£nT^S£ 
2 3 10 IC&t>T/W 7r • *a-^2?S5 U 
=6— hfc/Mry h*«H»T*t, 2 3 1 4fc&^T^<D 

P-£»ttTS»&* ^COU^-h^2 3 2 0fc*5^T 
7£*fcXg#£frW *UTe»CD/14r^h©H*l/- 
h^ittf »^©»JBWBfcOt^T3t%R (7**feX - # 
Oh) )zmttZ> a 2 3 24\Z$>\,*TT&;UyiS* 
>h (ACK) J&t, ^bT2 3 2 8 fc* tvr2M3flpiW 

2 3 3 0 l:^^T, ^©jSflW^IflEXt'TfffiftSnTV^ 

3 2 fc^^T«ttO»ttKHW*taff**T?, 2 3 2 81: 

[0 0 3 6] ^TOt^x Wry hit 2 3 1 OlI^DTA* 
5> h^V\--Xh^©V-X*^(7)t>^T&^Ci:^2 3 

$3wr*i£=&~ Kfc:fcvvr7 -^X35*fer.^^y 

il^T^-feX (RA) ^v^WaTyfrS. 

;wa«*<?>^iW5nxDy K^effij^^nxv^s. y* 

CDU ; £-htt2 3 5 4\Z&\,*TACK(Z>gm%ft%s 2 

3 5 8 fcfcvvT&EWnrfitSo. Wry h<»xif$mz, 

V*~hlt*<D*rz.-V)Wzmm<»nfry h^-pXV^ 

&^£5^£2 3 6 2fc;&vvrWJfeT*. a-sTHfc** 

$n^o b*>U 2 36 2II^T^8f^TMi 
-A>#LT) 2 3 7 0fc^^TS6tlS«fc-5fr^» 



[0 0 3 7] H 3 -H 9 DICHUTC CflRWSnW 
HttBc^W^-tteSt (FDHD) ^-F*** 

xtnvak&m£=&&& (fdfd) *-Hfc»T*i£ 

^X • ^XxAfcft?^5JS#7#1rXfc![ffl (MAC) 

CD 71/— ACD7*-7»; hOlWJJWftMT* 
7*^> HM7^tXl v ?^3--^ >^ (ODMAF 

q) ^s«9TH»s»»w=afig^tf±-i 
eat*- p^h^^t^^ ht7-^iHH«iMrr« 

*BK»SE©iSft&#-rs a^jb sn-cv** 7 * - v ^ 

[0 0 3 8] FDHD^tfPDFDCD*— H©PJj&fc 
&WC> 7£^X-#-f>h (AP) tty*-h*#X 

f 2tf^«T-5. H3#J;tfB4«^>y>**3.ktf 

:/y : > t> comfi j; o &v>) <DififitmT?& * c t & h ^ b 

>U>£cD7UW* -1K;tfc:4 x ms£MD£T\ . 
^-H^tf/*fett^y7>^©lf y M 1 0 (1*1 

mm (mac) 6o^\^y3 1 2, ifcsgot^-nv • * 

320, *©T^^U >^ • 71/-Ate«t Si^XD 
yMMR3 5 0, ^«ktfMXyy^3 2 2, ftJO 
7v?V>9 * 7l/«AttW5-XD^ hcD^<z> 
fctibVTtrJ [syi?*>h (ACK) , tt<07^y> 
^ *7U-A3 3 O0tT?8flSn&T^l:»«7 

^;i/'r^>K 7a~H^tXh/vmtXh 

^yfe—^3 8 0, ^«fc«5feffbT^Sfi-T r -^ • 
t-vl:W^7P-A • ?-x^ * *>-^r>X (FC 
S) 3 5 5fc£a«*S. fcfc*.«, ^>y>^-7W 
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[004 0] ^<^^)fflW^^^-V«^D-H + V 
Xb ^^t-y3 6 0©-8f»T?»Suim^ 

<, -en^flra^ wj^xp^ h\zm?z®n, 

^^^3 > • (Cookie) (T-T'r>T*^ 

x-<) 43<fctfXon/Xo f f <om^^*t?. 

[004 l] 7'^'J>^i^tXh • b^fcy^ 
HMtS7^;H^>h3 4 0i*:/u-K*^X b 

• ^y-te— i?CE>— 8rc&£7#y Uyi>*>b • tfy b 

fCDn^^V3>W<T>T'1' 

oXt>£u* 7?:/y>*2M9;fr<Nffl©H 
£©B#XPy h€«Afc7V-^*BB€:«'5«d. * 
■ft 7 * y ? 5**- > h •. If ? h J£a*:X % N fl3X£f 
tfir ^-iWJ*©? * 

*S8* (h ldden terminal) OPjfiJ ©fc 

fete ^ffl$nsr^T<D7^-A*?r^/uy^n 

[0 0 4 2] f-nP^h 3 8 0 te?g$C© U ^— b • 

&y=e-b • /*-pa*&©s 

ottfmorej tf* bX& 0> *nW:*©U =6— b - 
f. ftfc>D£* Tmorej £&5£t:rcfr< > % 

« s * fcn o t V* s A-r h ©st % & ttajfr* 

[0 0 4 3] H4fc^£nTV**<J;3te, FDHD07 

£©ftv*jBH4 1 Sjfc&flw&sn*. a-&wp^4 1 o^ 

h4 2 2©V^^T?*^"IlBtt^*e. tt£0>ftl*tt 
P44 1 5ttft8©**»y ♦ XDy b£*tT&7£y 
U^^>h4 4 0^ e fcrXS3a5 : -^XP^h4 8 0*5 



^4 8 65d^W$nSo £Rft$ft, ^n&©»6 
XP^ b 4 2 0*5£tf 4 2 2KtH£fc££#>£n5<Z>X 
teft<> 7l/-^#fc*>fcoT-«fc»*SnS<fc5 
\ZTZ>Z±&-e%Z>. »§fftXD^h4 2 2i^6 

i:ki@^xn^ b4 3 oi^tnir* -f- 

otti-^y^e-b * y-b<&7^x>7Vr^£-&£> 

xp^h4 2o«/j^r^ • wry bzmm?z>?t 

fe©T-^XD^ b£bXW8^*;i£'feT£&o 8t& 
©fc^JBJHH 1 5»3W»©ACK:7l/— 2*4 4 0. ffift 
©5*-* • 7 4 8 0, /Sfcte^-^ 4 8 

8*3£tfACK4 9 0©$#©P^^^X^ 

[0 0 4 4] *~XVy\*4 3 0<DmW)&3\Z&M%tl 
*RltMfe&*fca. »fifftXU^h4 2 2C0 

^Ck|S©^^XP7 b#*tK i&XP^ h^itN 

0> *ttf*&frN 1 * kW^^XP^ b&iS/uZto* 

so co (N-Ni) «©XT3^h^aa«i'&©7 s 
p^h©fi/h«»*^«a*ffl»*t»s«^ waits 

5W5ZXD^ b©RtejfiArTV>S^— XPy b££ 

[0.0 45] yXTA ! CTl>.t7^tX«li; 5 i 
^fefelc> M!=N1 *k©5rxxnry b (CISITN I 
r^C^T^So 1tt%.&, MACOTFWX^lRS 
, OD^nXn-/ b (^CTM 2 <Mi) ^^^>^AIcr 

5feSJ^>* bT»ife^i8 < ft ^> T t> J: V*m#fc j&TS-fr- 
tfX * ^7XttTi^n5J:^l:t5ui^Tt 

[0 0 4 6] HSic^^nxv^J:^^, ^ffi?fc5>f>j3> 

nfifi^ (PDF D) *-Ffc43tt*7y:/y>* • 7 
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6 2*5£tf 5 7 2 &ftjflfc3ftTV>3. B5©^XJt,6 
tl*<J;5fc, Ty?V>9 -71/-A5 0 2 I^MUlft%7 

A5 1 2ttAP^6fifc±5fc3K^nx^D, ^>U 

>#5 6 2teAP^£jifc£5te^3ttx:i3^ ^tx 

9t»V>9 • 7WAB7 2«HIS : t5 i A7&^jafe<i; 
ftbX^VU • 7l/-An£&ft&K:&^XVvr, 

Afcfc7 y7V>#*y t/-A n 5 04 ftfifl 
U «t#5 1 4tl/TAPfc«toTfe»3i®l^|IJJT p 

*7>U>* »71/-An+1 5 6 4<oaffl€BJ6UT 

U-An<D^mi-> BS(DT^yy>^ • 71/-AI: 
OV>X) , 7^yU>^If!W©t7i!7 HO^jB 

xA^&SlW, T cpe 5 5 0te, O a £D'JtSV*£fi 

>^'7V-An+1 5 0 6H AP#>£<D^>U 
>^ -7^A5 7 4(D (n+1) #gCE)ftft©lfyh 

m«tew»$ ft*. *^ir v ho n #£zt7 i/-a©i* 

WmWi d\t.: -ft'tMt* *©7y T'U >^ * 7 t/-A 5 ; 

©B»ottte,.-ia©^>y>^ »7V-A?(i^se» ■ 

£o 71/-A -iMXf dtef d^2T p + Tjip + T cpe 
+ T 1 T.»5A'5lcaSSn** uJIXTp . 5 20»jB 

mi$m> x AP 540 teAPcsaawm t cpe 55 
wroaaittttiHL ^ito^t (W x&** 

[0 0 4 8] Vtc&vXs R95K£Wr, im±T&& 
TyW>9 - 7l/-An 5 0 4 <D&&%Wifcir2>b 
ft, AP*a*Efc^!»y>^ • An + 1 5 64 

ssmi+t**. ^*5\M«ft*vr*:/y>* .7 

l/-An 5 0 4©2&«&IW»bfc^ftfctt, Kfc 5 1 
4W>U>^'7l/-An+l^W5. A 
P » 5 4 4 ©7 »y^U • 7 I/-A n £, 
>V>9 • 7l/-An + 2 5 6 6©^fiSWlft-r«W 

fc, T R 5 3 0+Tip 5 4 0O^BSJJttC5 4 4 

4>yy7v>9 *:7i/--A y<>>y>£- 

7 1/*- An +1 5 6 6 ttJ^^x Ali*t)Te»31JS» 
KIT P 5 2 0©&fc:5 7 6£l/rg^2ftX^&o M 
K : exAtt7y7 r y>^ • 7t/-An + 1 5 0 6£X 



> K • ^X^Afc^VvtfflSftMT cpe 5 5 0 ©ftfc 

smbu *bx*n»APfc*^x6 1 6^i/xe»a 

• 7l/-An + 2©j£<15 0 8££tfg{!5 1 ^ 
V>V>9 ■ 7WAn + 3©S@5 6 8^tfgi5 

7 Bfc»UXH«ft:H»Hl:*t384t'«- 
[0 0 4 9] &£©y^>U>#MAC7l/-A©«8ifi 
Bt><t}#©*^7 W-A*> &*9J*3ftXV**7 1/-A 
Xfe£ 0 afSc<0»<D7W-A^^6nXV>SXWt7 

i/-A££srr*£fct>xft£o 7i/-A0#ttn#ni* 
*R©4»a»^s«u-hfcj!:oX2tto*. 

^n^2msJwrafe^tXX^X, 10(071/- A©^K 

^-^nxv^^^7 A©sw*sefl:t* ^ «itttt*<* 

A*Hjwiga«« (str) (at 
x^*7i/*-A©»nnrtit:0&©n>KH&g»flS[n5 

[0 0 5 0] 0 6 A^^iC<};5)— teW^MAC^CD 

-A • 7#-Vy hOAttM&iH/rVi*. £©#J©M 
AC7l/-Afc«. 17;HK©MAC^y6 2 0, 
71/-A 6 2 2, 2£fcte47Vf h©7 

I/--A • ^-£->X (FCS) 6 2 4*^ 

0 » v .f aiW*'^ < ± ^ 7 W-AftMB e v h , ftmTcte 
<k^<I^CDMAC7.KVX> &*LXt7:l>-l*to#tm 
WS^/LfX^a* 0 6 A©MAC^\^ycD^WJ^ 1 
yt-f h<3D7U-A« (FC) 7^HVH6 0 2> 2^ 
^ hO7l/-A^fla7^^K6 3 0, 6;hho- . 
|§«7C©MAC7 KVX6 3 2, 6W)>©?SftMAC 
7HI/X6 34, ^tf2A<h©^>XW97< 
-;VK6 3 6^ i/-^r>X^*fP7^-;VF6 3 6 
ttl 2 tfy h©S/-^r;>'X#^£4 \£yh07y9*> 
h##fc»l5Ma$nxv^. B6jW:, £4KEA>P^ 
7©^ ^fc^^Xl^t)^^ ffit<0flSCT)MAC7#- 

^-©i/x^A fe«%a*wirr s i ^ &*«x»k* n 

[0 0 5 1] ^ 6 A0R#W<D 1 A^f h©7 Iz—AKlffl 
7^-;H> t 6 0 2H 2H^l>©yohai^A^a 
>^8'J^6 0 4, lif^h© Tmore fragme 
nt (7^y^>h*«*Kffltet>*&) J ©m^eo 

6, llf-;h© rS^<lJ »S6 0 8, ltfySOXo 
n/Xof ffi^6 16, 1 lf^h©^{b^>/^7 

• 7^^ (WEP) 6 14,1 hf^ h© r m o re d 
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WW- • Y*S?*>K t>/t7 6 1 OCDfc&Ol 

[0 0 5 2] *»^fc<k&^D- H*irX h*fcttv;v 

06Bfc*&nXV>*. 06B<O£(&1#£<D&{MW;:£ 
V>X> 7 U-A • #-r /f 6 2 2(1 tf— P > • ^ y-fe— 
5>6 4 0, H07yyU>^-W95=lXny S6 2 6fc 
#T*7i>yi^S?;*>K »fi*FoT6 5 0, 2H9X£r 
i?n.-)l/6 6 0> ?P-P*tXh/W*t^h« 
^yt-?6 7 0, 43<fctf!ftCD7y7 r U># • 7*^6 
2 8fc*J-TS7^/ l/yS^^hfc^t*. 7t"-^'# 
T^f6 2 2C0^^7l/"A • ^>X6 2 4MR^ 
• 6 2 2©t»fcttMACA^^6 2 0#* 

^ntti;^h©7i/-AMffl (pc) 7^-;p 

F6 0 2, 2A-f h©7l^— A»f*B*W7^— ;VF6 3 
0> 6A*f h038ffl7C©MAC7Fl'X6 3 2, 67H 
h©JS$fcMAC7Fl'X6 3 4* 43£tf2/t<f F<D>— 
fr>Xfflff97,f-;PF6 3 6^fcttjfc$*lXV>*. 
[0 0 5 3] 0 6C«S6B(Dtf-a> • $>6 

4 0 (B3©3 14) ©7^^^hS*bTW, fcf 
-3>* ***fe— $>0>#5*rf 6 1 414— jttfc* *srfe— 

•fJIfl** (IEEE) O«i|ia«8 0 2. 1 1K43 
^TE SS - I D^<tI/B:S:S:vHD WttlXV* • 

J; «teH»£<&tJ. -tf-a > • *i2-s>©«tMMR 

|*> FDFD/FDHD^>3>, WSTdn&a.— tf 
Xa^FcDIMX, tf- fcfXOffiH (QoS) ofttttt 

rau ^tittHtt^HiiwenTv^u^-h • y-F 

CDWlC^>ry6 4 2^ r^Hj &&Zt&7j?<{ 7 r 6 4 4 

<o rtf-n>j (D7*~;VF)Wtv>xi**o 

[0 0 54] H6DttB6BCDftf*:«(?)afi»l>I<D7* 
-7^h 6 5 0 (1330)320) ft«UT^5. 
«I<D#X<f 6 5 l^<DWK^-fy6 5 2 CD rjHffj # 
J;OU"?W6 5 4fl> f&fjtBfWj 7-f-;VW5feff 

5 Itety^-yv&ZV&m 5 5&»flff«JiO»6 
5 3;HhOft8fl»ll6 5 6ttyt 



fifWM6 5 9 (x>F-XDyh) C£A/Tt)*. ^ 
Snx^fcfllCD+X, ^yt-9ft6BBB6WhT 
2t50affl#^T6 5 6**ttV>TV>S2:t*«*b 

xi>£, si i ©aHBSTO 6 settu^h • y-H6 5 

7 #3fc»T**«n?*tK ^nttHJSXn^hes 

8 # 1 lt:feVrc5S^£|JI3 th?Z C £#T#, ^ LXX 
>F 'XD>yh6 5 9 #2*xa«-r*21t*tT?« 
£o ffi20SISf«J6 5 6^U^h • /-F6 5 7 

# 5 \Z#TZ> fcOTifc 0 > *n}iMJ»X D ? h 6 5 8 # 
3K*^T26<|SH»U *l/XX>P • Xny F 6 5 

9 # 5£T&fl?*C£:)P <> ?&&. AP^> l J> 

^«*FRl^J;tfX^r^a-;i/«rft*&t>*TVi&* 
77 U-AteM&CD&flllP 1>J<Z>«, *bXStl0>0iitt 

[0 0 5 5] B 6 E»B 6 BCDfl#«0»aX^a- 
JV07*-Vy K£aU/rV>£. t^>3>«)Si^ 
^-^6 6 1 (03O3 2 2) fccfc-sT, ^rCDAPI^ 

^n&fcttUxa&ns^T^tfx^zx- 

jMftxerv>^-;i/o^^ 6 6 i te^oifrt::^ 

7^6 6 2COr57-f7 r r«ffl|j ^*«^4r-f.^6 6 4 CO 

^txK'T-^oSSWfcftc!) r 1 j &£fu- 
W«K?r.hV!y^©»*C, .fci/LB» ro 1 1 o 0 0 

0 0 0 0 1 O J Wt> ■ 1 2flflE)U%— h • F©9"60 = 

m2 v ^^r;^5i icoy-F^-r^^x^^x 

[0 0 5 6] B6F«H6 B<OAff«©^n— F+vX 
h*fctt^;^*irXh©^-f a— F * 7*-Vyh8 
7 0 (03(7)3 6 0) $r^L/XV^ 0 ^-fD-FCO*^ 
^671 «&QCDx-^ • ^y-fe— ^*fel*KI»»«IBt 

frtrcii^xff, -ebx^cofttfc^-Y 7 r -7^-)VF6 

7 2 ^cfctf *^-f 7 r • 7 F 6 7 4 #ftfr UXV> 

^>o 2in6Cr>7^-^F^<D-F<3?)^'r^ 6 7 ICO 

rt«Pfc«^xaMbT*. fct^ ^n-Fco^^Y 
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6 7 itflfc&scixa? h«B»43J;tf*n*ncMfc» 

^<D*<f:7*6 7 4te r$Jffl|j T» 

Wj — 1-f a— P©#5**f 6 7 irt«*U8A 

£\ *-f 76 7 2te r^-^j u*7*<f 76 7 

[0 0 5 7] B7Att*»gBfc£3^?>y>*©a=> 
+tXh '*^7l/-A7 0 0O71/-A • 7S~Vy 

*>h&&Zt/*lt)& Tmo re dataj 
SJitfS 4 —* • ;*?-fe-S>fc Tmo re d 

So @ 7 AI:^$nTV^W>U >^ • az^tX h 

• V— A 7 0 0 <D #Jte, 1 /t-f h CO 7 AffoR&P 

D-^7<<^F7 0 2, 2/H F<Z>7V— A»tt«fW7 
^HVH7 04> 6A'-f h<0^ft5tK)MACTHVX7 
0 6, 6/Hh^5feMACrHl/X7 0 8, ;f3<ktf2 
/t-f h(D^^r>XW^^^-JVF 7 1 OS^WS 
MACA^^7 0 1^o *7>U >^O^.n^^X 
h«t^7^A7 0 0©S>)O^t n.-^vXF 
CD-r— * • #5** 7 2 0*5<fctf:7W- A • fxy> • ^ 
■ —^r>X XF.CS) 7 1 2?5> ^^^tlTV^o 

[0 0 5 8] '07 BWraia5^>U>^Oa- 

■.71<~- &<DV,*^y.h<D&ftW&jfi\sX\<*%>, 07B 

^ 7 2 0l^^y'7^Hl'F7 2 2 r»J«j *3<fc 
«*^<^!7^f^H7 24 r.7D-1M«j 

^ v ^<D^ii®t^T-f r>f<<T^ (cc) 7^—/vf 

7 2 6#$<* 7 s -* • 7*-;^ 7 3 0tfi*W&\zm 

[0 0 5 9] B7C^*55^fc«fc5* T >>U>*©a- 

^tx f • * • **77 u~&\zft?z>^~? . 7 u 

— A • 7*— F<21^©J|##J£5kUTV>3,, ^7 
C^A^W^ViT> :x-*vXF©7*-*©#tV 7 
2 0tt#C©7-f-Jl'F* Tft*>-5, f^7 4 4, AC 
K7 46, Tmo re dataj 7 4 8©^^ 

ore d a t a©7^-;i'K74 8^MIC1 h 

©77ytw^ &5u&ao©/t-r h$c£^T££ 

>'-^>XS^^^«fcf-; dtfttTf 
f§« X-*CD#5V 7 2 OlS^-f 7- 74-)lF7 4 
0 r^-^j 3^6*6*0, 7*-/WF©«Mfc 



KJ , rf-^ + ACK+Morej , Sfctt TAC 

[0 0 6 0] 1 0 (P&IS^'r A tto V VC3 * ^ v 3 
lO^itU^iV^ XF ©1*77 A 

fck B7Dfc^3nTV>*<fc5fc, 38«tc«)MAC7H 
l/X • 7*— ^F©*-/V\? Ffcbfc* 7p-F** 
X F • 1r77 U-AOWrffiDSnsA'Steffijei-^c 
tWT?%%>* mD©7V-Ate7u-F*vXF©ir 
77 1 — A 7 5 0 fcB»snTV>*:i.r:**X F©1*7 
7l/^A7 0 0)!i^i^nW§ B ^P-K+tXh 
©1r77U~A7 5 0te6/W F<D£tf87n©MAC7F 
WX7 5 2> 6A^h^7HUX7 5 4, 1 ;H h 
07W AfMflf-£-7:7^-;VF7 5 6, 2/Kb07V 
— A#jM$|8J7>r~;PF7 5 8, 2A<f FcD~>-£->X 

*W^-f— ;n«7 6 o> h • t*-*©7 

*f-/VF7 6 2, *5<fctf7U-A . ^x*y* • ^r> 
X (PCS) 7 6 4^P>M$nW5, a^tXh 
©1*77 l"— A 7 0 0tt6/Vf F©?B5fcMAC7 F UX 
7 0 8, 1/t-f h©^^-A*WP*^7-f-;VF7 0 
2, 2/Vf F©7W-Aft^|!J]7^~;i'F7 0 4> 2 
/t-f hO->-dr>XWP7>f-;UF7 1 0, *-f7-7 
^ — /b H 7 2 2> *r7*-f7' 7*-~^F7 2 4> 3* 

*->a >©7fr>f^r^ 7 2 6. <r— * ♦ 7 4 — )V 

F7 3 0, So&Zfiy I/— A -^3i^* * ^r>X (F 

CS) 7 l 2^^*5^^nTV^o Fcoir^ 

71/— A 7 0 0CD^O7V— AW«7^^ ^VF7 0 2te 
*6£n3. hcDlr77 A (7) 7 V— AW 

. [0061] mmvmworcMz, ap«w>'j>^ 

co7a- mx F*5J;t;^.r.^^x h©U-^7 A 
^fn-F^^X h^ckr;n.r:^^x h(Dir^71/- 
ACD^NfMO^tt^x ms<D7U-J»tm<Oft$ttZ 
A-Scta^Xdr^^-ZV-r^^i^^^- CCTxtt 
HIStfc2msT»5, U*U 7^^)>^m<om 

*|» : E^A^&«)T!y7 r U>*a«»4/t-Xh • ^ 
-FTfctf> 4-A6n&*-f A • 7-<>F^©^T20 

s. ^fe, #^©/t— xhtt*sgaEco«iajB<o*- 
[0062] cn^to^T^^s^-rs^je)^ 
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^©+X2ms©7V~Afc<KbnTV>£ 0 &x 
(STR) 8 1 0, #£C^mffl«%jHtt (ATR) 8 

1 2i:i»asnw5. pi^e^ffi^8 1 oi*cbr 

F • l^bOhvhyp&matr&fc 
8605 s — 5>XPyF£*&tt. H8AOft*«OSTR8 

[0 0 6 3] B8BliiKSnTV^t'5fc, ^RMNEat 
W8 1 2^«©3*XP*Ffc#9J2*'U &S#X 

ps> FfcHKiMX©/^^ F£2Mrr*&«>©'7 f -* 

W^K IttMts WHJBSa^e-F (ATM) ©ir 

2ot?*o»*. ^©«^r> *nwts&fckfla©$-x 

ay f 8 2 2K*ra#si£n*. »6fmD 

7 h 8 2 0tt&5-XD>y h 8 2 2^1 5AW K?, 6 

h»T^XP^ F 8 2 4 *fcttf»Wf*f-^XDy 
F 8 2 6T»t)TUV^ 

[0 0 6 4] £®MC*tt*fr7??U>£ - A 
SXDyhmo ;i*l6©Cffl©tt'&Xny F©*A> 

fcSB**na. aococ-N^^XD^MtfD 

^■fc*l5ffiten* ! T-^fllldXny K8 24T*S 0 C43 
T^X h8.2 4 S^XD-;h8 22 

MbStSutmSc tfcv f»5^xn^ Fte 

•€-©71/— A©— W^^IC^i^TAn^n^^, » 

APJWimSJtdXDyhORx *«5-X 
PyF©ft> *J;^7^^J>^'7WA0^ 

©pHt^n-F^XFT*. 
[0 0 6 5] 0 8B©+©^^5 i -^Xa^ h8 2 

6teATM©PDU&£©@£©:?uF3;i'©^-^ • 

3L~yb (PDU) , &^V^^pJ^g©PDU^-r^ 

fc©©v>rn^£a*T*a ATM©PDim*tT£& 

IA-Xh^5 3A f -f hOATMtiK MAC^y, 

P^h8 2 6^&ATM©PDU©^©fcfeirfijr)^ 
T^n$ 0 WSCfi (VL) ©PDUfc*t1-^^A-X 
F Kt liJR'Vf P - F I- A T M © P D U \Ztt m 
C^WtA*? P£jh*fc%0fr&O. »J^©PDU© 



W5f^r-^XDy F 8 2 6 €ffl0ST«±'5 

[0 0 6 6] JS&m«tT?**©T* JR^SjafeTfc, 

3tim©^*W*x--*XDy F£B#raft«>©^tt« 
*Sffi;t-x F ©* © i o©7 w -;v F««*ft 2i fc**a 

u>y©«f> -wi^p? 

-f>^#») **«frn*£#, *©/«ry F©*-f;C 
*SVi»B**'fX©aoWaAdr^F©St3^ •£© 
V-X^£©^#©x-*&&©fctf>©A> F«€^» 

-r»&»KiB)esn«* 77-xh-*A-77-xh 

•l*-^ F • PK>Wa- f 

#ffi*>nTV>£££, MAC^y07l/-A*l7^ 
-^F©+© Tmorej F £PCgftfc?)J/rr £ 

[0 0 6 7] 7y^J>^»7W-Afc^T, 

5, k . i^-h<oj@s»^»s«&, -tntasteo-fe* Fr 

^^te»ftSn»:H*©H«fi38«W (STR) ©X 
PyMMK>+fc*a. «UV^BJWE»©&fcfc, & 
iy-^OTTAW0ftJffir$5^5^XP^ F 8 
2 2©5^©1^£^>^AK:&&U *rtV&L&0>7l' 
-Al:WTATM/VL<O;VXbM^n5&ft0 

/X>F«*K#T*. HRLHj #B«WE»*a-d»fi! 

>y • 7V-Aoff©W5-xn?? F©r^y u . 
• ^aftoix^xsa^n.' ftsw&7^yy > 

. XP^.F 8 2 2> .(MO^>U 7 U-Afc&WT 

'gi$nfcf^WSACK8 3 2> 43*tf7^y--- 

APJ*«lfi£ttTfr>**h-fcfX .Mra~ r>£0 $ 
ff©E3«fc|g-pT, Jfc©7^^U>* • 7>~Ate*»U 
TATM/VL©XD^ h$X^a-W5, £©fi! 
«WSI^8fnJ^<J:«X^^a-^©+©^>y>^ * 

<H*c&t\ bs«h) scsuT-eou^- 

[0 0 6 8] B8D»H8C©T^yy>i7 ♦ 71^- A 
f^-XP^h8 2 2XZtt't2>7V—J± • 7*~-?y 
F©«S*UTV^. -e©7U-A^ft7C©MACT 
F't'Xfc.fctf 2A'-f F©^-^r>X«W«l7^-;PF«W- 
^^T^^/^ViMAC^>^y8 4 Ox ^©*©a^ 
^ya>'7-fr>f^f^ (CO 7^~;VF84 2 
^tf7KA-5 i x^i' -*>-ir>X (FCS) 8 4 

[0 0 6 9] B8BHM|»®7^y^^>h • 7y 
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Kj > 3*^>'3> • 7<<r>y^TVf (CC) 

F C S 8 5 8 jWB&WrV>£« 
[0 0 7 0] 08Fia*&ffc<Bx— >P • 7y7V>tr • 3. 

2 r^-^j ^^rjt-t)-7^-<y • 7^-;i/H8 6 4 
— . n*^->a> ♦ 7-f xVtwt^ (cc) 7>r 

-JVF8 5 4, -r-^-7^~;WH8 6 6, 43<fctfFC 

&tt?~?<D7y7V>9 • ^W-AC&a&tffcfcrrfc 

7 V— A • 7 — V y b<D— #J£?*UTIA£,> C<D7* 
-Vy h£33V>T&, 7MACAy^8 7 0 cD^tw, 
^-fy • 7<i-)V\*Z 7 2 r^-^j 4*7 

• y-r^>r«Y7V (co ^^-^^8 5 4, ^ 

8 7 8, ^FCS 8 5 8»WS. 0 8Hte7 
^y^5/^>h> 5*—^* Tmorej 7y7 
U >^ • 7WA(DiSl^tl:^7WA ' 7 a— V 

»> 7;i/MACA«^8 8 OCO^fc^-fy • 7-f-;WF 

822 r^— ^o^t* -^-r 7^—;vH8 8 

4 r^ + ACK+mor ej , :3*^>a > • T-f 
t^tVtV (CO 7^ -;VH8 5 4> ^r— ^ • 7^ 
— ;H*.8 8 6> y ^ >X#^ A.C K7V K 8 8 . 
8, morer^-7^-^F8 9 0, *$J;tfFCS 
8 5 8^ViX^2> a 

[0 0 7 1] h&<b&tfcm\±72ttnn<0^&£TS 
*y^*J.&&to?*ttib\^ IEEE8 0 2. 14$ 

w&mmhTKz* &&<dm±vt, ry*fv>&a>n 

>7 f '7^y-m4Ms, 3 2->>^;^yir7> 

(QPSK£{££bT2 5. 0/is) , fl/T^- 
fc^ ^M^(DPDU0&X>HJw^V^T2Otr^hO^ 

• 7U-A&,6 4 07Vf h^^T^o 7)/-A^ST 

o#s*xd^ h©***«2 7m b-e&ztfofev 

£> ATM<DPDU^fe^VL(DPDUtC^bX^t)C 



[0072] en ifc^nxv^sj:5^ #v>v > 

•DWfflU *«T*tlttPPP-9--^2:RU«BfffcB 
T7^i?X£n£PC#, J:5»$ISI:7m«n5 

[0 0 7 3] eii n:^nrv^J;pi:, PC2 i 
i o 2 timm^^ ii06 fcttia^nx^* pci 

U£5 tbWSPC (PC 2) 1 1 0 2 52, Ca 1 I 

Initiated 1110$> -£02fr- A 

• ^Xhl/->3>^-Al 1 1 6^tSD^r 
-^a>/PPPD-Ai-l 1 2WUTMt^o * 
-A • l/yXh^^3>-iN;.U hi 6«^IZiEU 
WH/ I WF»|bv:Ca ; T l i^I n i t l a t e 
*srte— SM 1 1 8£AP 1 12 01:^lTffit5„ : 
WZ, AP U20U^>^113 0^ P 
CI 110 4^^ffl^^^nTV^^ : t'7 f A 110 
6 iZftV-CmmVZ* &&\Z, M^rA 1 1 0 6 teC 
a 1 l_I-n I - 1 1 a t .e*yfc-5?l 1 3 2 £P C 1 

1 1 0 4l:^l/T«t^ 
[0 0 7 4] *0D?fflU£Stf#ttSfc&fc> PCI 
110 4 {±C a 1 1 _A c c e p t ^ V 114 0 
ftiftH^Al 1 0 6»^bTM«tl^Rr(r, Jttl 

iXonnec t Re quest ^y^z > ~i? : $£i$it~C 

#<c ^5w> «aa=6rAl 1 0 6^->?>^p5:^i 1 

4 2^AP 1120ASBU AP 1120^CO 
^yiZ—^l x 4 4$WH/IWF 1 1 1 6^*$|-r 
ii=tTA 1 1 06}tf(DConnec t_ 
Reques t ^^Hr— i^&AP 112 OIC^UT^ 
KtU AP 112 OttWH^MWH/IWF 1 
1 1 6lr#LT*&T WH/IWF 1 1 1 6fcfcC 

0 nn e c t_R e p 1 y ^1 1 4 5 $PC 1 
1 1 0 4{r*fl/X^U -^bT^ICCa i l_Ac 

c ep t*y*te—pl 1 4 6£rU^— i ^a>-1^— Al 

1 1 2fc»bT^»bTRT. S^-> >b> • 
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U— m 1 1 2»Ca 1 l_Ac c e p t *yir—^l 
1 48SPC2 1 1 0 2\ZftlsXt¥m?2>o 
CO 0 7 5] ODMAFQttte&ZL-*?ftt><Dmt* 

• x h u-ACDrtSBtfaftT^-fexftaftr* 

(a) tt*%7*Afcr?-t:X -#-f >ht«)BfflWI»* 
K*T*fc«>©Ha#>t5?*> (b) 3*i^>a>«H* 
h7y7£B#T*&fc<03*# h5?jfc (c) > -t— 

(d) u*&<©Mtt*uxv*&«* 

ffiti * v -fe- fctf- EX 

££jWB#sn*. i^©w*bx, trx -^u;t 

T&£. • *yir-v©5t>, fc£*«, RTP 

/UDP/Mr* h±T?IK»Sn* i 6f^«^W*t c p/ 

i pod^-^ • Wry h£9ffV^jWPHR&fr*.& 
[0 0 7 6I:-!7:5^>h«)liaMR*flriBKf 

ACJBOU^fcTX.- 7*—^ • ^L—y h (SDU) 
>2%.tz\t7v 7V>iroy Afc*3^Xftl/BX££ 

• a- 7 h (sdu) £:7pr£r*>MfcT*« ft*>D 

fc, 7^y;l>^5/3>©U*V>0HB* MAC/SD 

Xl>&<> 7k-*Wffl7*WPF©*© TMor 

e Fragment) tly h#aa&BV^Tf^T© 

7 7^;*>McftDxiry han> *ir^^y^^> 

C0 0 7 7] -f > • >XBBB#fcWfc-rfcfc 



CM&Wfctf'S) S5tt»<&fc«>fc, «JS©V-X OftR^ 
r^tfcttAP) ^MACOSDUSi^-fVSil* 
U *©*-f VttMACOSDU*«MACJH^S{*n* 
KfflfcX^-hSnSo *o^-f^**6^C«>JWfe6 
nxVi*MAC©SDU©^7^A£j8&££* B 
vT\,*Z?^X<0y9P*>h\t*<DV-X\Z&vXfe 
X6tl> ^©MAC©SDU©&«£^7Sl3:£fc&<D 

te^—{r>x9my4~)v\*<Dy?if*>htt 
ccosDusHfflss-r*. aiftxf-^3>^ r m 

ore fragment j M0*te^ hfcftXV^S 

DU$^^T^:i:m. Tmo r e 
fragment J \*ybifi9VTi<nT***y?if* 

-e-09MACCt)SDU£^7ir>^;VU ^n^^DiSJV^ 
BfcWUXjK-r. 
[0 0 7 9] gflfcX^-^a > (&*a*5*A3;fcfcSA 
Pfr£) MAC<DSDUOD^>f V£iW*U 
< VttM A C O S D U©S 1 1 ^ ^ > h ©Si^fl3ft 
3*1*. gfjfeXT->'3>tt3'3C!)MAC0SDU& 

■ ■ ^^7«^nTt^^MAC(DSDU^gSnfc 
. 7^*>h£t^xm:£. MAC©SDU©g{f;? 

* -fv^ft6^i>«>ig:fednfcS«oMAC«>sDu©9 

79^>hBT^/^^^nx3^6*»x6-n*. £ 

[0 0 8 0] #!7^tX*^ WMAC^P h3 

x> yv>v>?MW7*->vYU&x<Dmm®x<T- 



[0 0 8 1]ODMAFQ MAC!/t3 hZDV<f>t$ktfr<f> 
£##01 3A£<fctfB<07P-5>~M^7K3nx^ 
Z>o U^-h^Xh^^a&BnA®^ 131 

f££L£:^ y*— h • ^Xh^l 3 1 5ttV^T7y 

1320 i:^v^T^$nfei^, ^n£tefRi£5~x 

iPf*. *5Wofc^ APttl S30W 

x> 7^x£&#uxi>*y*— h©*x7^:/y> 

*©^»y>^2Ki©fc^wt>H«€l 3 3 51:^ 

!>>y >^m«»rfl»w 1 3 3 7 fc*3Vvr3£®»wJ£gft 

hssa-r*. y^-hfcss 

#£*a~ri<£X&V>£ 1 3 3 8 tefcirrWfeSnfc® 
^©y*— MSI 3 3 7 9Z«V)T$&k:aAVFnT« 
ttOfcfefcKQi -MX&J&^&JS^ -Wlttl 3 3 9 

[0 0 8 2] B|i3BS$nTV^^^I:, AP»g 

tl36 SfcJSVvcWSl/fct^ APfcU 3 7 Ofc43 
.W.T^MSfiDT^y U.^i^pOih (ACK) ^SflU 
£>#rl>;< M*> o y * -r h & X dr 3-^$ n £ »J X h 

fi 3 rsirainrrs; 1 3 6.5^ux^bv>iE^r 

>?a-;^nTV^VXh^T^W^ 1 3 8 01c: 

affl-^nfc^^ry bz&mvrct 1 3 s b^v^j^ 

Vfc£%, APWl 3 9 0I:*Wt-^ * ACKXJ& 
APHl 3 4 0l:^Tl»fl5^>iJ 
>^ ./1£ry hSX^a.-^U 1 3 4 SfccfcwnE 
ftfcSt&l/XV^y^-b -*Xh«D7^^y>^fiMB 

^x^^-;vu, 1 3 5 0 fc*^xMffittW-&n£» 

»»«J&»fxU *-bX&fc> 1 3 5 5fc:fcV>X^> 

y >ir©f-^ • /«r* heatftu -toa, 1 3 6 o 

[0 0 8 3] ^"^>3 >0?*4^^MB€IHrU 

^m:<t^TT^tX >h*Vt>H«© J ?*9*« 
£ d <hd*X£ £ <fc 5 l£"T3 £ b V>«&3&*& £ * 



<KHW1 1-289340 

(18) 

*s91r\)y>r . ;* y >^^T^Xt5}®"f <5 C <h 
£^x, fW£»W©JH^y7;^^A • n*r? v Itta 

\z*ttzmmmm%£,/uEtiKii\ »*\,m±<tt 
w z.<Dmm&mmvTs ^a^ar* 

jitt^Afc^T^T^hy^ns. z 

^X^#£fra&^ftftV>«, APil^^TH 

££££^bXV>£«<&X&-3X'fe* ftb9<07^y 
1 ^ ©r-^ X n y h l/TMff «J £^14 0 SI D £ 

T5. APlW7t>X^-h^?>. 
P>ffiVW\>ry h£g*IbXV>fcj^ APttf 

0>^ttff*©/t> H«y XW^ ^(^i^^TA 0 

tmckot, % &*\zT<® t ftx3mTz>nx\% 
iz<, -Wry b\zn?z^\z&zm<Dn> 

-V*;ifff»»|B&i&Ri: b/j:VVN--X httOV— X<0» 
&>-Vty y h LTA' ^77 tfitSX SSCt^o 
fcitr^^^tt^a^XD^ h©lO^SSll> 
TAP »I>T7 ^iTX5?*^«D 21 ifc/j: 

[0 0 8 4] E|1.7.fc^^nX0S«t3fc, ODMAF 

h©Wffl7^i:Xl?*^^ir^(OiafcW^S^t35ii 

x^^, ^ns^^^D^iy^tx (CDM 

A) «WIS9 5 r^^./^r;— «WJ <0fc 

fefcffitonxt>^ffit<k<ftixt>s. 

• *xh£AP£©iy]£>7-/:/y >^cdswa»7— • u 
^;v^w®fcE!S^nxv>fci 1 7 1 ofc^v>x*iife^ 
wt®&, -e®iai»$nx^fcw^;v^7\yyy>^© 

^-^Sl^W&^te 1 7 1 BfcfcVrcffifcn*. ^^x 
fXftr>tc®&, y h • httftt 1 17 2 0 

3gUTKJ£3ftTV>a»8|r«?- • U^W^ViX^a 

^LT, b^t?X> 7^;H^>^U 3 70l: 
^UT A P ^ 65*t» & tl^p fe«6> 

1 7 4 0 fci5V>X, ^ £^C£>&#>X:fe< d t 
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#T?*a/<t7-0H u * > b o&£tt< >^ u ^ > 

«Wfc&#Lfc££©/W~ • WOMfil 7 3 Bfc&V* 

m<»2Z)z^n&^<n?-#i&f$e)ft#>\zi 7 151: 

CO 0 8 5] C©ffjBfe««li»l8te*V^T)^ 7^t/U 

2. «3W«t^^H2-^%©7^yU>^ -7 U-A 
0*Ox#gOSxXPy M::*5V>X3£6£tl£o #35 

I l<D«B£»jrr*. ££XI i<03.-1?O 
[0 0 8 6] 3^±07£^Xffift&£^X&f£&T 

[0 0 8 7] «aW:20*fc^ntt±fl>*» : 65 J A^ 

EJD*xxo^ h©*-c»ffl , r&fcSfcSl'&xa^ bo 
T~*®W&&ft±V1t®t:> ^oXPybox^-* 

X« rffififi (COLL I S I ON) J T?&££fiW2n 
Wfc&W£ttfc«k3fc. 7y?V>{r *yl>- A© 

+Ktt2a5B©»^xP!y h^»-5* -ens** (1) A 

SfftXP^h (2) ^(DXWUP7 hO 

*fc7?:/U >*OMW\~X htt©^^-fe— 5?fe*Ai 



<D7y?V>?%l'&?'<& • XPy hO*ORFX*JV 

^ to«$xay htt rr-f k;v (idle) j tfi 

^XJEfcfib&#&fc OgftSi (SUCCESS) j Xfc£ 

ttt^n^, i) rfx*;m^^oxu^ bo+ 

TlfctfjSttfco 2) ^©XDyh0WU7>^M 
Sl^nrV^V^ 3) ^CDXD^ hCO^OD^U— A • 
xy^-S'— *->x (FCS) J;iX^-£^LX^ft: 
V>. K6XP^ NcdXt— ^X^, ^©Xny bo^K. 
RFX*;M=-7Mftffl$*U ^LX#0*#03t>0<!> 
^<tt)n«4l/T^5«^l:i^ (COLLI s 
ION) J X&*<htt#£n£. 1) fOXDyW 

(7>^U7>^;u^^nTv^> *3w±2) ^xa 

3> hC0*CD7U— A ♦^xyj? • ^r>X (FCS) 
#<X^ — £^l/XV>£<, 

[0 0 8 8] 01 8A»*»9i<0lo©SB«teJ;^ 7 

©»&f «5^Pyh^7^y'J>* '71/^1 
8 1 (XD'PXffil&'SnTDZ. ^-ONMcO^XXn^ h 

tt«GR©7^-feX«jfeflE^^XfcjB^StlTV>T. 
7Xttf0SMWoT^^o 1 8 1 5(r^^^Tx 
WAP ttNfl©7 i^i2X«*K^ ^ffnJ-T « «fc 3 
fcflMtStlS. 1 8 2 0fc^T7^irX«5feffi^^X 

i o^u^e-h • ^xMtioo^srxn^ 

>^AfcJ&t>T7^1:XE*€r»«"r** lfrbnfc«<& 
5~XDy h«l—N^, 01550(^^*^0 uu7?N ( , H) 
<Nj -ei/XN! =Nt*5V "l 8: 2 S.fc&VvrSttl^te; 
*©7mfi*SSflU;iaSSnfc^5-XD5; 

b£Ji#OT^£o 1 8 { 3 o fc43ux, m&m^znx^ 

S5^XP^> frVm bT V>ft AW* £ 

«Sn&*6, AP«1 8 3 5ll^ViTf0«LTli 
^^7^-feXS^fc^LT^SU^-h ^ 

uT7*irx£tt*rr.*. ara^^n-cv^-5c:xp 

y>3^ffJSLTVi5fi**#A>W*a: 1 8 3 0 \Z&\,* 
xmfeiStV±&&> APteACK£2Hgii-?\ *n\z& 

l 840^v>T^fT'T^<k , 5fc^^o ASgjKftKBN 

O^, APtel 8 4 5 Ir^T m?1t (winnin 
g) J U^-h ♦^Xhfc^LT7^XSffwrt*S. 

iS^b^x. i 8 5 ofcfcvvrm^fctts^s^xxa 

8 3 Olr^XS-XU^hOatgg^x^^L^^ 
1 8 3 5^ViXiE J ^^l|*LXV^^Xhfc*tLX7 

[0 0 8 9] HI 8B»4*58M©100jR«teJ:S7^ 
«»«)7^l2:Xfifta^^X»tlHJES*tlXV^. 1 8 1 
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0\Z&^X&7y7V>9 ♦ 7k~i>©*XN{5I(D&'& 

h ami* n«*aw« »& a 7 # x« ? 

XOTflSSnS. 1 8 1 5fc:fcVvCAPteNflg07£ir 
Ofc£WC, 7£i:Xffi5kffi^X#lX&oX, X* 
PiT7*1rXS#£Byrr*. £!n?P m <P,> 

-£l/XP, = lXfe£o 1 8 2 Sfc&lvrSit&^te-ecD 

API4 1 8 3 5 £:&Vvr^<Z>«^bXV>&lA7 
^X£ftpJT 1 8 3 0 fcJ&VVxaEW^&tlXl* 

*M»3ttxv>« F • y- 1 s 4 0 

T7^i2X&ffRi*rs. 1 8 sofc^ivc, 

^^r.XP>> F£<£fc7&K:^oXV>?*:*8£\ APttl 
8 3 0^ot$-XP^hOf^i^^l»> 
1 8 3 5fc:feVrnEttfcI5#LXV>a:to* FK&UX7 

fcfcWtl 8 4 0 fr&tvrflSSSft? 

ft ©ttJfc © VVf fufe £fr 5 . 

[0 090] IDLE^ SUCCESSMtfCOLL 

i s i oNvx^pxmmzmffi^^mzfcz.* 

n&i'APte^©Xny F©Xtv- ^Xfitft^tf>U : 

> £ 7 1* y P * > F CD 7 ^ F © * fcjB < - ' 

ffiffiT#a»a^«*«»«D*fttt3ffl!K*&. mi© •■. 
EEE8W8 0 2. 1 4©^Ti^nT^ 

ftl>7*i:XiBXfc«#T*£fc€*lycV>*.. . 
[0 0 9 1] IEEEgTOte8 0 2. 1 4 CD^XS^ 

snxv^»i©a@!«^^tt45^x, 

j^y-H«^^nXD^hcDa^©i^^^>^A(r 
«!**©«* 5 Ict^T*. 

1. =exA»0^2'-lC!>«SffllC-«ir»ffiLXl^ 

*noj;o*srv^»^ nio-2 10 -i©«5ia©H$ 



[0 0 9 2] £©;£)£©Sfrffr!*01 4Afcja*3tVCV> 
*o APlr7^XT*fc«>5^«UXV^«|Jia/-H 
feu 1 4 0 2 fc*Vvr> 7^X3&fc£j£frr* 1 O© 

f^^xn^^7>Wl:ft^ i 40 4K43V> 
nfc<8£> *-©y-Ffc*i 40 8 K£vvr&& i 

U 14 10 fcfcVVTBlMilR©*© I - 1 fi©8l£X 

p^ho«4ftX*yW. *e©,/-Ftel4 

1 2lt^V^X^<DW^Ufc/^^ F£*fT£7^XIS 

1 4 o 4tc^v^x^©y-F^t«^ c };^xj^@$nx 

^Ut^^nfci^ 14 0 5 fc*3Wr*-©y — F 
IC^^S^a-^X^Qfe^> -£©,/-Ftel 4 0 
6fc^^X-t©^iry h&3»fflU «M»R16l 4 0 2^ 
R*. 1 4 0 S^ViX^^y-K^^^-^^x^^ 

^-©y-Ftel 4 0 7 \Z#^xm&<Drt?ry F£*£©* 
3.—<D^<0&&Ktry F©&4I©£:tf>©tf^--/^£;* 
ta&^»K*t-»fciSflU •eco^ra-^i 40 51: 

^^xax*»twjesn«*x, 3aiB»wrwMB^& 

A$ry h*t 1 4 0 6 fc43VVXBHl3*U ^©&. ^©/ 

-FttfirWRtBl 4 o 2^mz. 

[0 0 9 3] m2&&ZfmSV>-fi&iK&\r*X\*, APfct 

?V > y >^ © a-H^tx F • * trfe— 3> u 
xr^xcD^lfty^Kte^bx, ••W^cxd^ F©* 

;wc<k^x»«f*^6n> -tuxx*** • i/wo 
t^ff ns. x * u> ^ • u^;vofis^ o ct t) 

xa^ h<oSR0fc^ux, *Bfty — F i«^©^-f A • 

Xn^ h<O^0j&ffi<Dl$R\Z&-3\,*XX?ytrOU^)V 

SSCH^S, CCDir&^^^Xv rrb<7^T-^^M 
Ky-F^WSOW^ftWM^WI^ X£>^ • 

;w ot^s vtmomm j - f mt> ^> c t^x^ ^ . 

9b«9MI^ -tl/Xjg5e©7^/W^^^>h^ 

(iztfLtt, «se^»^fc) (ap) ^&a»ta 

>f>T^o AS*. *»/-Ftt7^-feXE*©S«fcfifc 
Ufc d t UX V^#^0D7 ^ y i?^ > F 
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lips a coin) J o 

[0094H2 <D*m<Dmto*&<m w$>%> 

T^-feXB*/tiryb€S©T*i»fcW?)^T& 

4. ^CO^-TA • XOs> h K&UT, — 

S7#i*XH#©*S* <«SS* 7-f KA'tS&lttBiaw 
■[0 0 9 5] A. ; 7^-feX^^fiUT rjKSbj GD&j 

v.- . - r- * 

&&&y^me#cDx*y* * i/^fei«it-r>^- 

cr&tot>, • >^;p>ot?»«s» 

• i^;w£i£*:M>£i)*>bT£* 

^(Dfijo^ren^^^xD-/ h 

x*y^ • i^;v£ije*^U;*>hT£. 

[0 0 9 6] £©;6i£©gMfrWgi 4BCS^nW 
S„ AP^7^-feX-r^fc^ &3W*£rUUx-*£ 

ms-rs&feicw«UT^sMjey-Hf*, 14321;: 



A*. 1 4 3 4ir^ux^oy- poxjry? • 

^CD/-mi 44 0fc;&V>TSffi©/1fry 
fU R*«JB^6KfHbT»«ttJB^5 14 32^ 
So 1 4 3 9fc*3VrC> *CE>/— P#«ftTtt^i:W)td 

121441 ^V^XSffi05A^r^ h£v -£CD*;x-CD+ 

^/?y£3tlfc*»K*&l 4 4 1 teSWrSygUJg 
B\ *i-**ai^^»:ttr, 1 4 4 0 t£:£V>X 

HI 4 0 2s\mz>. 

[00 9 7] ^#©#0>*§J&&* 1 43 6 \Z&UT 
4fcfc*>T7>^Aft}ftSte#2wU 1 4 4 8 ££fr*T 

5*1 4 4 6fc^Wf©X^7^ • WW^oco^fc: 
bX^<35^^^^^1-^>o X^^^ . 4 
4 6l:»T0HfcHS^> ^(0/-K«^fcfcCK 
.,1 4 3 6l^^T7^"feX^O^©/t*iC10(D^ 
j K-|J5&Xtisr'Kt-5>^AfclftV^ .^0D7^^lXB*5: 

. .I^VATOT^V^ttt?), 1 4 34m>TttI(D. 
^n^:^^> 1 4 5 0 I^^ViXWrCD^WK*©!®*^ 

r»Sj -e*ofc«^ ^©y-H^i 4 5 2ir^v^T 

a^cDx^ y ^ • ww* i «u-r >^ u ^ > h*r^* 

1 45 0fc*V^TW»©^»B*<OjS*^ r®5^j -Vtifr 
?tttmfe*nit®&, *©y-K«14S4IC*ViT 

[0 0 9 8] JS3©«^ft*»f4IB2<0*tt«)«iEK 

i. h , 7^ir»r«7^irx 
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2. um<tym$-xx*yhtflibzbts 
*ft*»/-FttMH©i*»3:ixny f©3^©io 

3. ^*i»/-H^ofc«u^x^>y» * U"WK£ 

*©U=e-h • y-FtfOEWVCDX 

4. •£©*-< a • xn^haatDfc&trvt; mir./- 

©jo^xsnxv^s-xny Mcatbxwfcsnxi* 
S7#^xe#©*s* ( r©3£j . rr-f f;uj 
rj*aj ©vvfttftO fcS:?vvra#©x^^ • U"* 

CO 0 9 9] A. 7^tX^^ibT ©*S 

B. 7*-feX35#£2MlbX r«J6j 
fc«l»y-H«S»©X^^^ • WV)r&ltStM>2? 

xswrr*. 

SMIL/ -I* Crfcta*, X^V* . W<*A>OX»#& 

;v f©*>&< (aw* w*w £#>©*&©& 

;Vj ©V^Ttl^XfeStW^r-K^n^iS^^e^CDX 

n^h (*s^»d^«jteft*t*»$nxvi*»^*i 

*©K#4»2MrJ-*. 

[0 10 0] Zl©;frffi©BWfr&t01 4Cfc^nT* 
0, -tl/r-WlttBl 4B©#J£©EIfc®XV*£. 14 

<5. 1 4 3 4fc^X-€r©/-F©X^y^ * 1^)1* 
— F fc*7 £ *fcX ^#©&m © fc 86 K 1 o 5 - X a 

^F$r^>yAirfevv -tbx-t©7*isxafcfc£aMB 

T£* 1 4 3 8fcbtvc, *©H#©tt*&* rjiftj X 

*^twjesn, fuxi 4 3 9fc*5^x*©y-Ffc 



tel4 4 0lC*l>X8tt©^3ry F*3MIU -ebX^ 

#tt!8&S&fflbXftWRfl8l 4 3 2^gS. 143 9 
fcfcivr-fc© /- F fcfe^ta-*aTft^ 

mi 4 4 i fcJ3lrrS&©/ljry S£> -€-©+n.~© 
*©#C©/^y h©3MI©fc&©K^F— A^Snftr* 
»B*^HBK5S«U a*ttlJ«W*ofcflk 1 4 
4 1 lr*V^XK*-/ty ^^nfc^JftE^t-IBIr/Xdr 

y hfcSMtbtttt*. *n»l 4 3 9fc*3Wr*;i-a* 
aT**fc«ft*tl** , r3Ke-6tU *bX*a->&«S! 
te&^fcfctTfcl 4 4 Ofcfc^XSi *)©/«-*/ F^jStt 
U *■©&> H#K»&>&KfflbX, ^K^Kfil 40 2 

[0 10 1] 1 43 6l^ttSf^*^*^ 14 

3 8te^t rjsfcsbj xfcv*fcw£*nfc»&, *£-©v 

— mi 4 4 4fc45V>X7>^«C«aiC#SPU 1 4 

8 4m^T^x^^^: wvi^b i y 

£ • W^&OO^^fcf **>H5*^*D*. 144 6 
fcfcWTX*^ • WVW»0<D«l:«i:?&«6, * 
©y~FfcU 4 3 6fc£l>T7^X^#©&fi©£:S> 

-£bX*©7*'teXE#fc2Mrra. 1 8 4 8K43VIX 

x^y* . >^y^>h^n&*ft, -£©x 

1 4 3 4 iT&ViTOTftlt&IWSnfett&t 1 

4 6 0 fc^V^XW©*^.^;V©|fflX©.T^X©5MSH* 

©ttfetfv .rb^u^j ©n— .-fe>3^: %fc 0 ^c^ 
*sv^«tite^bufc«>fc r®^bTV^j t 

>hr^* w©^»ii*fc»ra3K^t, 1 4 6 oic^ 

v^x r«35bxt>ftv>j ^Wfe^nfciB^ *©/— F 

[o i o 21 i^n$ia*©^ii©fc?i6fc> SMSsnfc-r-* 
x©7 v*-hHfi?*?j vv ct\zm 

-**XF • 71/^7^; l/^yfafcft©^*^ 

-f^-vxf • 7i/-A6aSbfcttr, ^-n«5feT^ 
afcawx^^aw^AtKaflfF^rfijiWT^. ^© 

X-e©^ : e7 J A^rL^vXF • 

mx*rv=L~)i'<»*\z&r>it®&) ^ -^©aitt^^** 

*©tt«©7yP r y>^ '71/- A©^fcrtn^XF 
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[0103] stffcifi^&nfect^^, mmx^z^®* 

bTf&S*^ SSDodo (N-Nl) fB0>xa^M*5* 

^XP^hWo NUM RA M I N&cktfNU 

M R A M A XtiH^IVetVtO i^XfA £ ftSft^tt 

I f ( (q>H I GH TH R E S H) 

HI)) { 
„• -If <S.t ate 1=1) { 
: • •? n oL_m l>n 1 «n o^m i 
'j ' - * v n o^s 1 o t s — n o_s 

....... s t a t e = 1 : ■ 

} • 
} 

If.((Q<LOW^THRESHO 

ESH2) ) { 

If (Stat e==l) { 

n o m 1 n I = n o m 1 

n o s 1 o t s— no s 

S t a t e = 0 

} 

} 

[0 10 6] 0i2A^$nw5J;^l:, 120 1 

\Z#\,*XT • *r3-~-<D£ft<D&ZW&^'jj<£> 

VgVm (HIGH) 1 202C 

&\,*X7<1 FJVcDa—Xtfy hCDA— fe>x-v r (ID 
LE) *«»1©7< hVVb^VMB (IDLED £9* 

£<fcv^i£$n&«£, s^xayhcos (n) a 

^(D^^lt^So U^U 1 2 0 2l£*3WT7-< HJU 



[oio4] 7^irxs*Sff^fc»iry j e-h • 

>^ • r q j x&D, ffiBa>&S»fc£<* 

T7< F;vx&5^r.xay b<7>A~ tev^-sw r t 

dl ej T$>X)> ^M0^im\Z^Xl^>0yU-A(D 
ty<D$~XUy bcogtf* r n o__m IniJ X&tK 

t^^T^XP7 hCS&fei: fno^s lotsjT^ 
*. Sife^ (AP) WTt^S-XP^hCOa^H 

<^7^^U>^^-^^©m^S^^«w^L,T7^ 

[0105] ffis-xa^ h©*€:ib«tewsrr*fc 

&& (ldle>I DL E THR E S 



nlfk.; = - '>• 
1 o t s.+ 1 ; 



LD) && ( 1 d I e< I DLE THR, 



ni+k; 
lots-1 ; 



, -ecD^P— ACDFf CD^riXP^ h©&ftl 2 0 
X~:*XD-> b£>jBt (SLOTS) ttlKltm^tl, 

Jtofflbm r i j fctwesns. 1201 i^v^tt ^ 

7y >^©*a-<0ft«fl)&lhW8V^©ly« V>* 
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(LOW) &9*tSfr*£tt&t!tlJb1te* ^tVXl 2 0 
%Z0T<1 P;^U#VMi (IDLES) «tt3^<^ 

b*U 1 2 0 6 fcfcivry-f b'JMDSnxay h 

t^$n, ^ut i 2 o 7 te;fevvr*-<DttiB*t r i j 

I f ( (q>HIGH2) && (Id 
If (Stat e==0) { 

n o_m I n l=n o m t 

n o s 1 o t s=no s 

State=2 
) 

else If (State 

n o m i n l=n o_m 1 

n o s 1 o t s = no_^s 

S t a t e = 2 
} 

} 

else i f ( (q>H I GH 
HI) ) ) 

If (Stat e ==-0) { 
. n o„m 1 n l = n o_m i 

n o s lots-no s 

■ . ■ .* ,w S t a t e = 1 



roj fcRjfeSfts. 4^oT^TO*itic*v^ L 
CO l 0 7] f^$^XD7 hoD»««&wir8fisrrsfc 

^tlWS, 01 2B*<fctfBl 2D©^tC*5Vi 
X. H I GH 2>H I GH 1 > ^UTLOW2>LOW 

1 e> I DLE THR SHI) ) ( 

nl-2k; 
lots+2; 



= -1) ) 
nl-k; 
lots+1 ; 



1 ) && (1 d I e>I DLE_THRS 



nl-k; 
lots+1 ; 



iv } • . . 

I f ( (q<LOWl) && (14 1 e< I DLE THRESH2) ) { 

If (Stat e>0) { 
If (State — 1) { . : 

» .. . n o__m In l=n o m I n 1 + k ; 

no s I ots = no_s lo ts + 1 ; 

State=0; 
} 

e 1 s e { 

n o_m i n l=n o_m 1 n I + 2 k ; 

n o s lots = n o s lots-2 ; 

State=0; 



else 1 f ( (q<LOW2) && (1 d 1 e< I D L E THRE S 

H2) ) { 

If (Stat e==2) { 

n o m in 1-n o__m 1 n 1 + k ; 

n o s lots=n o s 1 o t s — 1 ; 

S t a t e = l 
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) 

} 

[0 1 0 81 HI 2BfcS£ftTtt&*Sfc % 7^yU 

>00*:i~©«Sfl>'&ffW t l 2 1 0fc^T»lO* 
V^OU^VMt (HIGH 2) iD^Vit^nfc 

#12 1 im^li»7-f f;vu*^«j:d**< 
L^>U 1 2 1 1 l:^V^T7^f h*JW)^-xn 

^ntWEsn, *UTtt»*u 2 l 2fc4swr roj 
( 5 - X u y h o Wtffl M to Z titz fc&fc D t? & & 21 £: £ X 
&T&) £¥iJj£$nfds§-&> 121 afc^v^T^co^w 
-AE>^cD^~xa>;/ b<z>$te2 ktf£tt$te£n* 

XU>> S<Z)*£>X~ ^XU7 hCD^2fctti^3*U 
*bT^0«»li T2J K&£$n5o 1 2 1 4tr43Vi 

b<2$C«l 2 1 5te&Vrck£tt»£3*U 

[0 10 9] 01 2BCD#£fc*3Vv?\ Ty7V>#V> 
*a~£>&2<D£fW, 12 10 fcfc^Tff! 1 <Z>&U:5 
0UV«O^V^«$nfci^v Ty?V>9 
<D*^~0&%<D'&m<l 2 1 0fcfcVvrSS2<2Ii£Vv£ 
©U^lifil (HIGH1) *B**V*i»fc3nfc» 

12 1 7lr^V^mi(07< F;WDl/£V*««fcD*tr< 

L^U* 12 1 7^^T7-f \t)V<D5L~XtX 
y h^-t>f-^^l ©7-f 

[0 110] 7^U>^0*:i-cD-&£cD£ftau 2 

W£*n, -tUTl 2 2 0lC^T^2<D^t^OU# 



V^ffl±0**</j:V>tW36Sn*:^ 12 2 1 Kfc^T 
5Sl©^V^C0b^V^ TLOWlj J: *> ft <* 

1 2 2 OK*V>T»2«)fiV^0U*V^tt IXOW2J 

T&<D3;££:ft£. b^b* 7^^U>^Cf)^rL-(D^ 
2 2 0^t>T^2(Di^V^(^U^V^J: 
<fcV>fcW£$n* 12 2 1 fc^WTtf! 1 OffilA 
^0L#V^<fcOig<^V^^^n^:^> 12211C 

7< FiKDS^XP^ h«JA- feV^-^l 2 2 
3 KfeViTlS 2 <D7-f K;H,£V>*fck 0 
n> tt/T^iAU 2 2 4 fc^UT T2J 
XDy h©S#^ $tlfc^ D TfcS 1 1 $ w 
S) fc¥»J}£3nfc«S* *CD:7l/~A0+©3-XO-i> 
h<D&tel 2 2 5fc&VVTk£l*M J t»Stlt Wl/- 

[0 111] Ty7V>Z?<D*3.—<0&$<D£$Wl 2 

2 0IC^5V^T^2cDi^V^C7)U^t/^^0^<^:V^ 
^Ij^^n, fUT1221 1:^^X351 C0^V^CDI># 

XD^ hCDA—fe>T— VTiU 2 2 6lC43tiXm2C07 

2 2 4II^T ro j xftv>£*ij££n&*g^ 12 2 

ACO^CDanXCl^ HDj&Wtl 2 3 Ofc&lYTkfcfrt^ 
^^fn, ■ ^7l/-AO t l J c9r"^XD'>» hcoRtel ;£ 

ffi T2j ~efc>fc$£s ^(071/- ACD*<D^~xn^ 

hv>m±i 2 2 91:^x2 k^cv^^^n, ^<oyu 
coii2]f^^xD^ ho!>ft*«?wfcwiErr«fc 



I f ( (q>H I GH T HRESH) && (1 d 1 e> I DLE THR E S 

HI) ) { 

I f (n o_m 1 n i >NUM_M INI M I N) { 

n o m In t=n o__m in 1 - k ; 

no s 1 ots=no s lots + 1 ; 

} 
} 

I f ( (q<LOW THRESHOLD) && (I d 1 e<I DL E T H R 

ESH2) ) { 

If (no_ml n 1<NUM_MIN I_MAX) { 

n o_jn In l=n o m ini+k; 

no s 1 o ts = n o s I o t a — 1 ; 
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} 



} 



[0 113] Bl 2Cfc«3nTV>*«k5te, Tsr^U 
>*0*a^0ftS®£th&U 2 4Ofc£VVCSVV*0> 

xa^h 12 4 1 te&VtTft 1 <z>7 

&^XX-f FJK&anXDy h©A-^>^~$?tf£&l 
-xoy h<pfiMM£>M8c (MIN) *D:fc*v>»£, ^ 

<DyU—AO^(D^nXUy h<D&\Zl 2 4 3 fcBVVT 

&%<D&tWl 24 0t^^XSV^Ob$Viffl<fc0^ 
*<&V^!WS*ru 7y?V>P<D*n.<~<D&'2 0& 

I f ( (q>H I GH2) && (i d 1 
1 f (no_m i n i >NUM 

n o m in i = n o m i n 

no s lots = n o s 1 

} 
} 



«wi 244 K^xm^ov^m^X)^^tm 

i?*tl 2 4 5fc:fcVvrJS2<!>7-f F;Hy#VMl«k»)/hS 

££&5o t^U 7< hV^S-XDy h<D/1--ii> 
r—^t 1 2 4 5 fc^^X^2cOT< h*;H^tl/MB<J; V 

frZ^tmfeZtU s~xny hojfcfrti 24 6\z&\,\ 
XlfSnTV^S^XDy h©fi*flOS (max) <fc0 

©ftttl 2 4 7 tt^Tk^W^n> *:hX*V>7 

Tj^ftXV^* 

e > I DLE THR E SH 1 ) ) { 

_MIN I_M I N) { 
t -2k ; 
o t s + 2 : 



else i f ( (q>HI GH 1 ) && ( I d 1 e> I DLE THRE 

SHI) ) { 

If (n o m i n i >NUM M INI M I N) { 

n o m in 1-n o m 1 n I -k ; 

1102s l i ots=no s 1 o t s + 1 - ■ 



} 



I f .( (q<LOWl) && (id 1 e< I DLE THRESH 2) ) . {, 

If (n o m i n i <NUM M INI M I N) { 

n o_m in i-n o m t n I + 2 k ; 

no s I o t s=no^_s 1 o t s-2 ; 

} ! 

) 

else 1 f ( (q<LOW2) && ( I d I e< I DLE THR E S 

H2) ) { 

If (no_mi n 1>NUM_MIN I_MAX) { 
n o_m In l=n o_m ini+k; 
no__s lots=no_s lots-1 ; 



) 



} 



[0 115] Hi 2DfcS3nw*<k3te:* 7v?V 
>^o+^-(D^$(0'&tt^i 2 5 ofc&vvra&i <on 

XDy fe>^— 12 5 1 fc*5V>Xtgl (07 

5ZXD7 von—^yv—vwi 2 5i fccfcivrmi 



XUy K0»*U 2 5 2lC^XW^nXV^5-XD 

-ACD^CD^-XUy hCD&fcU 2 5 31:^X2 k££ 

2£WB*2na. 7y^U>*<D*^-<P££co£-th 
*U 2 5 om^l oKWbt« < l;!)**< 
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-sw 1255 fc:£v>xm ©T-f p;vb*v^a<ko^ 

b*U 7-f hVV0>5-XPy hWV- b 
6fc43VrcW3nxi>S^~XUy b0M/M®&£O* 

S^tW3t*n&«^, ^cd^u—a©*^— xa? 

[0 116] 012D©MI:^T, Tv7V>P<D 
*3.'~~<D&Z0'&m*l 2 5 Ofc&WX^l CD^JV^CD 
U#VMB«fcD**<ft^£«£3*U -tl/Tl 2 5 41:: 
*5UX>& 2 V>;£© 0 < fc l> 
n&75><> 1 2 5 Sfc&WXB 1 OftU*fi)btl**J; 
tfl 2 6 2^V^T^2®®V^Ol/^V^a<^^<J;0 

/h3<&v>£«ssnfc«^ *-xd^ howt^Fje 

£0/>3<fcV>£$Jfe£n&J^ 1 2 6 2fc43^x8S2 
0!)ffiVi*C!>U*V^«J;O/^<»H/>2:W3edn, 7-f P 
;i/cr>5 -xn^y h©r*— * fe>^— 5^1 2 6 3 fc$3V>X 
»2©7-f F;Hx^Vi«<fcO'J^^tflJ&Sn> ^UT 
5-Xu.y h©R*U 2 6 4ic4S^xi1f2nx^-5^;*: 

©5~Xa-/ h<D$ttel 2 6 Bfc^UiTk^tW^-: 

tos-trV? 1^-^cd^cd^-^X n ? h £>m* l 

5 4 Wr» 2 ©ft U£ V>M<£ t> < V> £ 

^J^^n> ^bT1 2 5 8fc*3WTjgl ©4St*>&©l/3 

XPy hcD/V- ir>T— >?^1 2 5 9 1:1*5^x812 ©7 
-f H;V(Z>U^V^J;0/h$V^i:^^n, -£UX^~X 

y h©&tel 2 6 1 l:WT2kfcW*n. fox 
^©^P— A© + ©:r— ;*XP:y h©$C**2*:*ti$££ 

[0 118] *T&ifr*><07y7V>P<t>K>\ i &E$t 

UfcU— tiX©flf£ (QoS) ©eii0ra©A f 7>X 

**3gr*fc«>fc7^r/U>^©affls«»T*c:i:T 



2>ftWZZn*> ©*ttfrQ o S R*ft#€«fflr « ^ t 
X*^o AP^>U>^C0h7by^^#l^ 

\z, APte?V>V >P VXfri? - VX^rix 

©7^^U>^3S(B&»HSra&«>fc, APttftjftB^ 
tJ*Q>7v7V >^3£^©&^£X^:i~,n/?*££tf> 
©->X^A£/fr^£T£» ^CDX5r^3.-U>^» ->X 

xAfc?*»Kpfcf>\ MW«fe«tt*fclJ^7-x 

h • #A - 7 r-X h * *3r-7<D7)HVXAtLE<om 

^-So itr^^^nfcj;^^ r^x^^+a — r > 

[0 119] 7y/U>^0X^^' ^XrAI* 
^>U>^©X^y^^ • ^X^A£&1*Ut>I^D 
XJKXfc^l^ J)iMfc%jbgJlt©«d* ^i;*>©£ 
jffirrsc 93&^fc> X^r>?3.-U>y* 
vX~tjM3:x>F • a-tfKftUX^-tfXCD«ftB£jg 

%)fo?Z>frtb\Zs A&^-y— fcfX • ^X££H-r&£ 
BTUBftlJ— fcfX • ^XtbXfc-JEfcTs/ 
h • l/-r.K (CBR) , U7Mf A*il)*y7W-. 
-f^CDoJ^fcr^ h (RT V B Rv'NRT ' V 

BR), x famfeVvb • U-h (UBR) > &£Zt$}m 

- U-b (ABR) ttEW&Zo »Xt«*-T ' 
fcTX • ^^XCOQoS^ft^^rfe*^ M>K 

[0120] &m*?Mmmm\zftft%tvz^z>w& 
-y>y*AP#«*tf'r«&*fc» r^x^s^+a.- 

iw^ii^^enxv^'r^xcD^x h^^Lx-^-tfx 

^affi0UXUe^»^Xh»^-<D7^'feX -#-T>hfc 

fc*5V^X^ S^^CQ'>X^rA©A-^^;i/ • ^-f 
A^cfc^U— tfX * ^^XOf!lD^X^nxV>a->x7 



(28) 
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£ftffU *niz?\,*T?~*&mz#ftZ>7£?±X® 

[0121] JR 1 ©*«<0-S8Jft^JB*tH i 5 Afc^S 
5 1 0fc^TU=e-h -TfrXM^ftUX^U-h*** 

x brs* «-y h - *x msit-hx • * pom* 

WUXttffU SfclCl 5 2 Ofc*SlrC*<05*<&SIUCD 

^©«&SJWiK»sr*. antro*** 15301: 
^viT-^cou^-h • ^xs^^s^^n^-ex 

SKs^te^UTjBD^Tfens. 5 4 

*bX3fcfc*©/«irv hW* 1 5 4 0fc^Tf 
£tl£* 1 5 4 5 fcfcWr/^y h#*?8&t>Xt>-5?&\ 
U^-hVtAPiZctSSS^l^aE&lxT, &*W£AP<Z)Jtfi; 

tex *©&<|UX^SU*:*-H£l 5 5 0fc43lrrB# 
©^-KAoX^fct^XW^fcfX • 

«1 5 5 5^v^xT^x©x^a-;^tafc/i^r^ 

h«^nf:*sn^«t, ^<d&, ->x 

7^J&U*fc&?*l 5 1 Ofc&^X^&CDA'-^WW • * 

[0 1 2 2] « 2 0#ft0-*«#JfeWS 1 5Bi^$ 

• *X h^£g*yg^j£(i£tt> #/t*y h • * 
^>M2©£lMX©A^ b©St fe*V)ttV%— h 

^^(OV^Tn^^UXV^o S*&^tel 5 6 5it^ 

X#y=e-h • *XM£*fl/T1r-t£X • 

$JU 1 5 3 0t^V^Xx y=e— N -#xhfcir~ trx 

#rPj£9J*)liX, *<D&«STU£l 5 3 B^TUt 
- hfc»UT^n- F**X ht^o /tfry W15 4 

ok#v>x* ^©aflttijteA^xajfflsn^iH*^, 



nrcms, apui 57 ofc^x^cou^-h -*x 

tel 5 5 Bte^ViTT^TCX^a-^nfc/tiry 

^-WW • Afcg^Vvr^a—fcA^XV^&T^X© 
A£-y hfc^UXRUVvfr-ex - ^©fififcWttffT 

*. Rt>r><omm&ffiz#\,*Tu, AP%tz\*ims- 

*a~fcAt>XV>£$0©/t^ hJ&*IEt/^^ 

ATM*yhy-P\Ztt?Zftm&0±)\'7#Vv&M 
— f >^ • 7-*7^5^ J 1 9 9 7 f£CD I n 
ternat lonal Symposium on 
Personal Indoor and Mobil 
e Radio C ommu h i cat ions (/\*~ 

[0 1 2 4] /C$r* h^**>nfc«©u— tfx > 

vxxi^ fc^ViX*«?lrS3?x* 5 ^ t tt« e 7&v 

X^A ^V^'^-f A«t5ct*«-eft*. * 

-^n^sffijfcs^^^^^xxA • 
•^-fAsaflf act^3B*u^. ^xA^-t^ffliB 
7^irxe*^*rsT^/ i/yy*> hss^ra 



(29) 



4* Wl¥l 1-289340 



[0125] trx • ##<DffiH>mi €>\z*tsnx 
;icfyxAfc«£oT*-t!x • ^iWtlOMjTStts. 

-fc!X • ^^©«HWr(£-pT'tN-tfXSna. 15 16 
fc*Vvr, Airy h^eH9fc*a-*ta-e*«pft:y-H 

dry htefcU 6 1 8fc^ViT^ffiU--HX*<DA^ry h 
©^+*<Dy~F0lJ-~lfX • ^--f >9V*>h 

frwrnvx^-vx • ^^t^irr^ns. 1 6 2 

0 fc^^T/^^y h©&fItr:feVvrXy-^£U7h£: 

«Jtsnfc»^ *<DWrv hW- HX ^Wl6 

ir, *coy-Fi:*ft*a!)©^ h#i 6 2 2fc* 
vvrSrbvvfr-tfx • ^ysattiRO, ■Wlttiffi©*- 
HX • F*Mh-lfX • 99to<i >9V* 

t«w— ex • *y0K»wtf*fc«#, &5v>k*# 

FcD^O^, -£©^-f XD'vy FCDAdry hWDEtt 

KSflsnst, *a-fcx^TV***^y— Fte»-r 

\z ft z> A dr v h <DW&® \z&? x&® £ tita v> £ £ \z 

«:a2ifcfcHs*n&vvo £ mate <ds — v>\z&*z> xg 
[o 1 2.6] &mn<Di^<o&&<Dz<Dft?w±n&Mm 
^T0mm^?&\zftvxmiBft^*&zMfr\% ±b 

<D^;Vy £ D y # S!»5p^a f > y CD 7)V3 U 
S^^TU*. T^irX • jM>h##«<W*>>y > 
^ - n^^v-3>^-tfXT^»^%, ±)Vy#uy 
Z?M<D&¥3r3.~<i >9<D?)l3VX&\z&-J\,*X^ 

-tbT^©-feyS/a>**ttr i = r 2 =2, 
mz?Zfc&\zE<D±yisB><D&Z i b1$\ZL=&-e& 

zthrcWfe, »/tjr^M4a«*n»«>fco. s^-r 
y*>K fft*>^ 

L/r, 

«i:y>3>i, 2, 3fcttbT^Nv£n8, 



4, ^itf2T&So ft^tefeV*T'fey>'3>lJ&*4 

OUD/^yh^ iry^3>2At8fflCDAdry h£ 

£ig£, 5$ (1) KlftoX, •feyS/3>lCDAdry hWL 
1t~t£X ♦ 8, 16, 2 4, &<ktf 3 2 

nmz, t-r>a>20^; MSIf-trx • ^ 
4, 8, 1 2, 1 6, 20, 24, 2 8, ^^3 2$" 

[0127] ®9 Mmnt ~o\z*mz>z.<r>mv>n j r 

y h<BU*- HX • ^^^UTV^So U"~t?X ■ ^8 
9 0 2, tf- KX**yi 6 9 04, ^-tfX-^ 
924 9 0 6, &£t*tf-£X • *^3 2 9 0 8$ 

ff-p&t!v>3>i(D;^h^ *:y->3>2^£cD 

/^h9 12> 9 1 4, 9 1 6, 9 1 8, 9 2 0, 9 

2 2, ££#9 2 4 fcO^-U-^nfi, *— t!X 

• ^^4^UXV%^^y->3>2^^C0A^ry h9 1 

Od^affiU—bfX^TfftS. 
[0 12 8] 09Bl^t'r>3>3j5^A^ 

• ^^2 0^KT^t^^3 >2*»6©/?Jry h 9 
1 8^^-tfX^X^^ & 09 Ctt-fey v'a >3^ 
£9*S<PAdry h9 3 0, 932, 934, 936, 9 

3 8, 94 0, 94 2, 9 4 4^9 4 6«fUc 
St£<7>, P^Jt=3^^S^eryh<D1^-lfX-^^ 
4^l/T^5. *ZV$'a>3<DgM)torttry h9 3 0lC 
*fr*U— KX • *^te2 2^SJ6**ClifcBjasn 

.-»jfitTr#— trx*nTv*/t4r^ trx • 

'•.-2 0Tf»^fc^&t?&«. b^^>T, iJ—tTX'^y 

©Airy b9 SOBt*— tfX • ^^2 2$SWdi 

r-£X'*^te2 4, 2 6, 2 8:e&£o 
[0 129] 09DWit=4, 5^43^+3.-iC 

^ 0 ±yzsB >l^^CD^-lfX *^^2 4&ff-3fcA 
dry S 9 0 6 ©SSIS^X^— fca:t>T^«* V1t&? 

T, T^irX-^Oh^, si^snsiMi^asc:© 

Adry h9 5 0l^*tUX3 2C0grU^-tfX • ^d^^r 
l*mim>o ^^:> 7^irX»#-f>h^iry->a>l 
^feoaoco/^dry h^-b!X • 99hmsm?z><> 

*n\±ZO>r~X\Zlo\,>XmV>rttry h 9 5 2 (0 9 C 
<Dtf<D90 8) l-Otzmz&WV, A9?b9 52U4 
0©JSffUViU--tfX • ^y*Stt»-B. u^^fc, 4# 

[0130] y=e— h •*xh©pc^5 s — ^ -U^-if 



(30) 
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ss- id> &£xny hilars if n> Ap©ft«ai 

g&££H#rrs 6 Sfcfc, *©^=e?Atta#a*BB 
tfftfcHAPSSfcU MAC«Ha^ltB*7W-A 

snasn?, «aa*R£T*«J«tta**a. i^TA 

»«od A P** 6 ©K!J1# JtJC«7 1/-A l/fcrt^ 

Ik***— s^fty*— h .3^xb©pc^bT^li 

u t^^ig^xA^ccDRja^viTAPteBawi* 

[0 13 1] «»5ExA*6©miW»B*7l/-A* 
gOTR*£> AP^<D^ ; e7 f A^iEb<|g|2Ufe 
Xf-^X ■ O&g; (successfu 

ffitt-T^Cta^^s. MACJB0DW>XM'—>3> 

t>»£> ^(0H3i#^©®*7W-A«APa^^ht7 
h I/-; > • A£-y h£*©»#l/r 
V^JK»A^fc»bTaMf&Z12:at-e«*fc*fc+^ 

fcny-f >««&<a^Tv>s*Efflat»s. a 
ptt*»A^6*na±ojssap*3«t"**T, 

[0 13 3] MACKDm h Iz-v'a >*^^ h9 

APtt*©wwtit©iB»7^-A*a«'r*w 

tftrs^tat-efrs. macaco u>>x k >a > 



h7~£ja©l^XKW~^3>©:*mi^ 

?lttffl?ri8T*»c:ta*a*uv^«'&fc<rffl , r»*, * 

J&^Afcffi^Tt^S^ *©^*5*Afctl^>©M 
ACB©W?X h W~>3 >«»«ff 5fc»fei«ta 

« *r«fta***a«* s?-*js©u^x h u 

Acrtti— tfat— A^tua^>av^^^ macaco 

Uv>X h l/— >a hy-#Ji© WX h V— > 

n-feX©WCDx7U • ?l/-A©jfc£i*&T«>fctt 

[0134] y=E— b -*xscopca^»saa^^^ 

2. -tcDSwatt^rt^Sr^u-Aa* ©x-r- ? 

3. SMffitttfJ^^W-Aa* r J*SJJ R^cox-r- ^ 
1 . SB3t# WS5*7 l"~A# 1 O0)fla*6S(B£*U 

ffitttfjwssaa-r*. f ' 

3. .-e.onHMw^atjEKajTftofcfc^v r^x * ■# 
>h«^coMAC7^;^ * ^v^sssfr-r 

4. nBa*fWK*a^Siba:a^fc»&, y^irx - 

#HXHHa# frtJfe^ ^2I€T^ • 
[0 13 5] fa&a>©8Efcn% p c^fe^T^irX • # 
> h©^rtia^<B*flJi©Ba#B'&iRI»Lr&Vi» 

L^^-fe-^^jniigt^AicafL/Taau r^^x- 

*»^A*hy«T». -e^T^irX -^-f>httP 

c \z cfc ^ n&«j o m & w*iK * 

^t-«t)»u*»7i/--Afcj;oT«afre. aija^x 
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CO 1 3 6] j&£??ttSS, »*v*ttte©:L-tffctti/r 

«* okv>« $fcR#4* &n& t eo^ < vtHomL 

X*ttTS. *&, 7^-feX -#-f >M*Ma^A£ 
h<Z>yxhfc£^X, «» =6 5*A (#^cd 

So 

1. fftftfttfFJk RSSI*i:tfSNR#gRf* 

m&xgrrsfcfto i o©*tfett7^^u> 

^«x^^^cD±^H^^A*^^^nTV^ rmo r 
ej E$> h*ft»47*:/y>£ ■• *a-OWXOff« 
ftfM§*"&. -€'<D*t;^Xir^^©rtWTmeE7^^^ , / 

? y y yz/w >u> ? ©it ^s^wjcp^f s eta* 

X£S„ cn€ff9fc«>«>lo©*|iB«:3Sffitt, 

fla^-xcDas*«5*«T?»*. 7yW>9/m 

>y >^CD^8t©*a- • IK Xfctfk 1 6tTfcT*«3 

7^-tx -#-f >M»7^yy>^/y»»y >i7 
it^sifcRjeu 7yyy>*/y«r>y>^o*a 

- •i^-fX©lt^k2 (k2>ki) £@*Tf@JtraT£ 

7^-fex • > Marshy >^/^>y>^ 

ifc£s2 (s2>sl) fcRET*. SftjSTWU 

X&5£££^Uxi>S<£?K:JS;bn£o 

[0 1 3 8] 01 Ofc^ttT^Scfc^ 
0 1 0li4^f^5^XP7 M 0 1 2> 2~3V)7y 
7V>>7 -XCiyhl 0 2 0. 3-2<D^>y>^ -X 



d^m 0 3 0> ^<kr;if-3>^y^:— >*i04 0 

ft^WS. tT-3>* *?rfc-$>l 040i4&ft£> 
XPy h»^<t^CD7U-Al 0 5 0(0+^^re 

££fcfc*£*>>y >^ . xuy hco$t£}t£bx^£ 

flBBft£A/«>a. 0 5 OteC©ffi«£JE|* 

UX> PHJ»0f»5^Xn*;MO12 (4) ft* A/ 
T?V>*3&t, 7y^J »OXn»; h 1 0 2 0cD®C«3T 
350, *UT^£>y>£0Xay httl 0 3 OODRtt 

[0 13 9] PC©7P-WKDfcftfc, ^^TAii 

**[ri (7y:/y>^/^>u>£) fc»T«^y7 

stksu ^-uxA^^roiS^asEa-rs. 7*y 
y>* • h^t^^^-rs/^^^roA^ra^wv^ 

©b&VMttfc&T**:, 7D-«flfl^ (Xoff) # 

^jW^^A^spcfc^ruTSsns. 7^y>^« 

«) , ii^rrAli rxonj e^SPCfc»l/T» 

ft r*>j fc-ty h-rs. isn^7^7 p, ;>^ - 

7l^Ad*fcW8&*4:KS< : 0 ©*srfe— $?#3£&n*. 
*Oj;'5[&7 ^A»iSV«K©M»7 

^nSo !:; .-f " .. ■■ •■ . ■■ ■ •. ;•■ 

[0 14 0] m&S&M^-'&fcW^Va >©»*v- ■ 
«fctf ^ *v y co ;* yfe-i?©^^ ^77t5&' 

. yn—ixomtttt?* i ocd^\^ ^ r ft»»r a. ft 

tfAPI^TlOOk/Hhi^O, PDPD08S 1 
BAPIC«V)T2 0 0 km IRIR^^O/t 
*;77fl 35«. ^>y>^i77 7 f »J>^oh7t 

[0 14 1] 7m'3M>hO/t-;77'b^>U 
>^ • h^tv^fc7^^y>* • h^b^/^WitOk 
, :l!CKWb3na. &1t1tXts 

i?^yif—>3>^4 : 1 (y^>y>^©«s*t7y 
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t, 7?tX • #-Y VhfcfcC^P— K*^Xh • 71" 

/r^Hoto rxoffj t?y h&pvrtz. 3£ 

&tt#3e«)*t» : e7 f Afc#UTXo n/Xo f f ©MA 

C 0 1 4 2] 1 h 

CD* -yt-y^X7 D bx A P fc&UX&A 

AP^CCttUV^ttE*^^^^^^ 

APttJfera«Jfc*©«rUV>3*irS/3>S»^J 

- ex ©aH*t»jaa nn<txz>ftEo& zwztz ft 

(Rege) <D rATMfcWTSWfK/^ H(H* <fc 
TfK&<DW*tEft - tttB^lR^J (Equlvalen 
tBandwidth and Related Ad 
mission Criteria for ATM 
Systems) Internationa! Jou 



rnal of Communication Sys 
terns, 1 8 l~l 9 7^-iMl 9 94) 

CQffi^io^tU^V^^UTV^* CCT?, Ty 
SWtBSn^. »«^5rAiAPtOM(0j||l!UB«l* 
(0 14 4] JBij0«te43Vvra> ft»«3?*I^HXt¥ 

&is3 >Wy h • U-b^itf^^^Va >©A- 

XMfe7r^^6#»5i:t^5. a Prat? 
V)ttHB4braH3ff1~&2:^ APWU ffTtfSnxv>a:a* 

g#raieg*nfc. *3xfcv*»a, -entts^Ans 

• ^lS# i*. .. £..*;t i. • . -. '. 

co i 4 5] .it$n5sra^i:rai/Tt.^#i© 
AP^©n%anfctt*KS^x#u : e-h 

^(D^}^^»W0 2 o l:^$ntv^ 4 77^ 

U^(D7V-A'X7— 1/-K 777 r U>^©¥ 
^tfyh-U-h, 7yW>9 • h^fc^i7©A-x 
bfi^r^^, 2010 

-h?5t x 2 0 1 Sfc^XftWflJ^nxt^U^-h • 
2 0 2 0 ^43ViXS^^^^n^>o Z(0^m\t2 0 2 

- k • Tj^x htf^n^n© per ©siffiw&attsj^K 



(33) 



^>U>££>¥*3try b • I/-K h7fc?£<DA~X 
CO 14 6] ^c>n*^>a>©¥i3<D> **»tT-^ 
X> «ff;t>H1KP2 o 3 Ofc^wx&U^-h • *X 

h^uTS^ic^v^Tttis^nso ens ©raw* 

l/-h(D»m^«flfiA>H«fc»^T#«U 2 0 5 

So 2 0 5 5fc^ViTQoS*t«H*T?#Si:Wft^nfc 
•ft, J £0*rUV>a**$'3>Wt2 0 6 OK^WrftW 

2 0 6 5 wsvvrflpRjfciSBsna. 

t*t-e€ra, 2t5«>3.— tf«*K^^x. T 

a^-itoftttgc&M-- QiissKi) ttsctm 
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